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1. TACHOPT PABOYEW IMPOIPAMMBI YUEBHOI'O IPEIMETA

MATEMATHUKA
Hazeanue yuebHo2o npeomema\OucCyuniunbl

1.1. MecTo y4eOHOro mpeaMeTa B CTPYKTYpe 00pa3oBaTe/ibHOIl NMPOrpaMmbl cpeaHero npogecCMoHAIbLHOIo 00pa3oBaHMsI
[IpenMer BXOIUT B cOCTaB 00X YUEOHBIX MPEAMETOB_YIIIYOJIEHHOTO YPOBHS
0a306b1x OUCYUNIUH/NPOPUILHBIX Oucyunaun)/npediracaemovix OO
0011100 pa30BaTeILHOr0 IUKIIA HpeAMETHOH obnacTu’ _ Martematuka u undopMaTuka__,
peanusyetcs B TedeHue 1 rojna /meT oOy4eHHs C MaKCHUMaJIbHBIM KOJIMYeCTBOM yacoB — 210 .
PesynbTaThl OCBOCHHSI TIpeaMeTa HEOOXOIUMBI IS MPOJIOJDKEHUS 00pa3oBaHUS B PA3IMYHBIX HANpPABICHUSX (MaTeMaTHKa JJIS WCIIOIh30BAHUS B

HDOd)CCCI/II/I), JUT HD&KTH‘ICCKOﬁ ACATCIIBHOCTH (MaTeMaTI/IKa JUIS )I(I/I?;HI/I), HCIOJIL30BAHNE MAaTEMATHKH B 00JIaCTU d)I/ISI/IKI/I I/IHd)ODMaTI/IKC, 3KOHOMHMKCEC, B

cd)epe I/IHd)ODMaI_II/IOHHLIX TEXHOJOTMH M JAPYTUX 00nacTIX.

(nepeuensb OUCYUNIUH U/UTU NPODeCCUOHANbHBIX MOOYell)

1.2. Henun u njaHupyemble pe3yJibTATHI OCBOEHHS NpeaAMeTa

1.2.1. Ienn m miaHupyemblie JMYHOCTHBIC Pe3yJbTATHI.
Kon JIMYHOCTHBIE Pe3yIbTATHI
['pynmsl IMYHOCTHBIX PE3YJIbTAaTOB
rpynnst JIP (IpoMeKyTOUYHBIE IUIAHUPYEMBbIE PE3yIbTAThI)
JIP.4 JIM4HOCTHBIE pe3ybTaThI B cepe JIP.4.5 pa3BuTHE KOMIETEHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHbMH MJIQ/ILIETO BO3pPACTa,
OTHOILLICHUH 00yYaromuxcs ¢ B3pOCIBIMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO-1CCIe10BaTeNbCKOM, TPOEKTHON
OKPYKaIOIIHUMHU JIOAbMHU U IPYTUX BUJIAX JIEATEIbHOCTH.

! TpeameTHbie 00IACTH U COOTBETCTBYIOIIME MPEAMETHl yKaszaubl B Tabmuie «[IpuMepHbiil yueOHbIi man» [IpuMepHON OCHOBHOM 06pa30BATENBHON MPOrPAMMBI  CPEIHETO OOLIETO
obpazoBanus (ogobpeno pemenuem ®YMO no obmiemy obpazoBanuto (mpoTokos ot 28 urons 2016 r. Ne 2/16-3)) Ha ctp. 510 u [Ipunoskenun 1 k JTaHHOMY MakeTy.

2 Y3 mepeuns m.1.2.1 TIpumepHO# OCHOBHOMN 00pa3oBaTeNbHON MPOrPaMMBI CPETHETO 00mIero oopazosanus (opoopeno pemenrem ®YMO no o6memy o6pasosanmo (mpotokos ot 28 uions 2016
r. Ne 2/16-3)) mpemoiaBaTento HEOOXOMMO YKa3aTh TOJBKO T€ JIMYHOCTHBIE PE3YNbTaThl, [UIA (HOPMUPOBAHHSA KOTOPHIX OYIYyT CO3JaHbI YCIOBHS Ha y4EOHBIX 3aHATHSAX W/WINM BHEY4eOHOMH
JIeSITENIbHOCTH 00YYaroIUXCsl.




JP.5 JIMYHOCTHBIE pe3yIbTaThl B cepe JIP.5.1 MMpOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUUMOCTHU

OTHOIICHUN 00ydaroIuxcs K HAYyKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE TOCTOBEPHOI HH(popMaLen o
OKPY’KaIOIIEMY MUPY, )KUBOU MEPEAOBBIX TOCTUKEHUSAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAaHHOCTH B
MIPUPOJIE, XYAO0KECTBEHHON HAYYHBIX 3HAHUAX 00 yCTpOiicTBe MHUpa U 0OIIEeCTBA.
KYJBTYpe

JIP.7 JIn4HOCTHBIE pe3yJIbTaTHI B chepe JIP.7.5 TOTOBHOCTB K CaMOOOCITy)KMBAaHUIO, BKJTFOUas 00y4YEHUE U BBITIOJHEHHUE TOMAITHUX

OTHOIICHUS 00YYarOIIUXCS K TPYLy, | 0Os3aHHOCTEH.
B chepe coluaIbHO-?KOHOMHUYECKHUX
OTHOUIIEHUH

1.2.2. leau U NJaHUpyeMble MeTanpelMeTHbIE Pe3yJbTaThbl

Koz rpynmel I'pynmnoseie MerTanpeaMeTHbIE Pe3yIbTaTh
MIIP MeETalpeIMETHbIC BbBINyCKHUK HAYYHUTCH:
pE3yJIBTATHI
MIIP.1 PerynaruBHeie MIIP.1.1 caMoCTOSATENBHO ONPEENTh LN, 33/1aBaTh apaMeTpbl U KPUTEPUH, [0 KOTOPBIM MOYKHO OINpPEAEIUTh,
YHUBEpCaIbHbIE YTO LEJIb JOCTUTHYTA;
y4eOHBIC NEHCTBUS MIIP.1.4 oueHuBaTh pecypchl, B TOM YHCJIE BpeMs U JAPyrHe HeMaTepHAIbHBIE PECYpPChl, HEOOXOIUMBIE IS

JOCTUKEHMS TIOCTABJIICHHOU LIEIIN;

MIIP.1.5 BbeIOMpaTh NyTh AOCTHIKEHUS LENH, IUIAHUPOBATh pEIICHWE ITOCTABJIEHHBIX 3ajad, ONTUMHU3HPYS
MaTepHajIbHbIE U HEMATEPUAJIBHBIE 3aTPATHI;

MIIP.1.6 oprann3oBbIBaTh 3P PEKTUBHBIIN MOUCK PECYPCOB, HEOOXOAUMBIX JIISl IOCTHKEHUS IOCTABJICHHON 1EIH;
MITP.1.7 conocTaBisATh NOJYYEHHBIM PE3YJIBTAT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LENbIO.

MIIP.2 [To3naBaTenbHbIC MIIP.2.1 uckaTe U HaXOAUTH O0OOOIIEHHBIE CIIOCOOBI pelIeHMsl 3a7ay, B TOM YUCIE, OCYLIECTBIIATh pa3BEPHYTHII
YHUBEpPCAIbHbIE MH(GOPMAIMOHHBIN IMOUCK U CTABUTH HAa €0 OCHOBE HOBbIE (YueOHBIE U MO3HABATENbHbIE) 3a/1aUH;
y4eOHbIC JEHCTBUS MIIP.2.3 ucnonbp30BaTh pa3InyHbIe MOJIETBHO-CXEMAaTHUYECKUE CPEACTBA JIS TPEICTABJICHHS CYIIECTBEHHBIX CBS3EH

Y OTHOLICHUH, a TaKXKe POTHUBOPEUHIi, BBISIBIEHHBIX B MHPOPMALIMOHHBIX UICTOUHUKAX;

MIIP.2.4 HaxoIUTh ¥ IPUBOJANTH KPUTUYECKHUE aPTyMEHTHI B OTHOIIIEHUH JEHUCTBUMN U CYKJIEHUH IPYTOr0; CHOKONHO
Y pa3yMHO OTHOCHUTBCS K KpUTUYECKUM 3aMeUaHHsIM B OTHOIIEHUH COOCTBEHHOTO CY>KACHHUS, pacCMaTpUBaTh UX KaK
pecypc cOOCTBEHHOTO Pa3BUTHSI.

3 U3 nepeuns m.1.2.2 TIpumepHOI OCHOBHOM 06pa30BaTENLHOIM IPOrpaMMBI CpPEAHEro 00mero oopazosanus (oxobpeno pemenremM ®YMO no o6miemy o6pasosanuto (mpotokos ot 28 uions 2016
r. Ne 2/16-3)) mperoiaBaTesio HEOOXOIMMO YKa3aTh TOJIBKO T€ METAaNPEeIMETHBIE Pe3yIbTaThl, A1 OPMHUPOBAHIS KOTOPHIX OyIyT CO3JaHbI YCIOBHS Ha yUEOHBIX 3aHATHUAX W/WIHA BHEYIeOHOH
JIesITeNIbHOCTH oOyuaronuxcst. [Ipy 3ToM /1jist ipernoiaBaHus JUCUUILIHHBL « MHIUBHyallbHOE MPOCKTUPOBaHHe» (HOPMUPYEMbIe METAIIPEAMETHbIC PE3YIIbTAThI SBISIOTCS 00s3aTeIbHBIMU B
MIOJIHOM 00BEME B COOTBETCTBHU C YKa3aHHBIM IIEPEYHEM.
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MIIP.3

KoMMyHMKaTHBHBIE
YHHBEpCaJlbHbIE
ydeOHbIe ACUCTBUS

MIIP.3.1 ocymiecTBISITh JENIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHHKAMHU, TaK U CO B3POCIBIMU (KaKk BHYTPHU
o0pa3oBaTeNbHON OpraHu3alliy, TaKk W 3a ee MpeesiaMu), MoAOupaTh MapTHEPOB YIS JIEI0BOM KOMMYHHKAIHMH
HCX0J1 U3 COOOPaKEHHM pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, @ HE JINYHBIX CUMITATHIA;

MIIP.3.2 npu OCYIIECTBICHUU IPYyNIOBON pabOThl OBITH KaK PYKOBOJAWTENEM, TaK U YWICHOM KOMaHJbI B Pa3HBIX
poiisix (reHeparop ujen, KpUTUK, UCTIOTHUTENb, BBICTYNAOIINUM, SKCIIEPT U T.J.);

MIIP.3.4 pa3BepHyTO, JOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIOIb30BAaHUEM aJ€KBAaTHBIX (YCTHBIX U
MMHCbMEHHBIX) SI3bIKOBBIX CPEJICTB.

1.2.3 Ileau M ILIAHHpPYeMble NpeAMETHbIE Pe3yJbTaThl?

Ba3oBblii ypoBeHb
«IIpobeMHO-pyHKIMOHAIbHBIE Pe3yJIbTATbD)

Yri1y0/1eHHbIH YPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJIbTaThbD)

YCHEUIHOTO MPOI0JKEHUS
00pa3zoBaHus IO
CIEINABHOCTSIM, HE
CBS3aHHBIM C IMPUKJIAAHBIM
UCIIOJIb30BaHNEM MATeMAaTUKH

obOecreueHUsI BO3MOXKHOCTH
YCIIEIIHOTO MPOI0JIKEHHUS
o0Opa3oBaHus 1O
CIICUAJIBbHOCTAM, HE
CBSI3aHHBIM C MTPHUKJIAHBIM
HUCITIOJIB30BAHUEM MAaTEMATUKHU

IMPUKJIAAHBIM HUCITIOJIb30BAHUCM
MaTe€MaTHuKHu

Paznen Il. BoImyCKHUK MOJXYy4YHT 1. BoIMyCKHUK MOJYy4UT
|. BbINyCKHUK HAY4YUTCS |. BbINyCKHUK HAYYUTCHA
BO3MOKHOCTh HAYYUTHCS BO3MOKHOCTh HAYYUTHCHA
Hean Jns ucrnonp30BaHus B JInst pa3BUTHS MBILUICHUS, Jns ycnemHoro npo1omKeHus Jlist oGecriedeHust BO3MOXKHOCTH
OCBOCHUS MOBCEHEBHOM KU3HU U UCIIOJIb30BaHUS B o0Opa3oBaHus 1O YCHEUIHOTO MPOAOJIKEHUS
npeaMera o0ecrneueHns BO3MOKHOCTH MOBCEIHEBHOM JKU3HU U CHEIHMAIbHOCTSIM, CBSI3aHHBIM C | 00Opa30BaHMsI 110

CHeIUaIbHOCTSIM, CBI3aHHBIM C
OCYILECTBJICHUEM HAy4YHOU U
HCCIIEOBATEIbCKOM
JIeITEIIbHOCTH B 00JIaCTH
MaTEMaTUKH U CMEXHBIX HAYK

TpeboBaHus K pe3yabTaTam

4 lannas tabiuua ¢ Hymepanued pesyiabratos: I1P.1.1.1, TIP.1.2.1, TIP.1.n.1, TIP.2.1.1, TIP.2.2.1, TIP.2.n.]1 3anojHsieTcs B Cily4ae, €cid IUlaHUpyemble pesyiabratel B ITIOOIT COO
HEPEYNCISIOTCS OTAEIBHO 110 KKIOMY pa3ieiy IPorpaMMbl Y4eOHOH AUCIUIIIINHEL.
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1. D1eMeHTBI
TEeOPUH
MHOKECTB H
MaTeMaTH4ec
KOM JJOTHKH

—ITP 1.1.1 OnepupoBatsb Ha
6a30BOM yPOBHE® OHATUIMU:
KOHEYHOE MHOXKECTBO,
3JIEMEHT MHOKECTBA,
IOJMHOXECTBO, IEpeceueHHe
U 00bEJMHEHNE MHOXKECTB,
YKCJIOBbIE MHOYKECTBA Ha
KOOPJHMHATHOM IIPSIMOH,
OTpE30K, UHTEPBAJ;

—I1P 1.1.2 HaxoauThH
nepeceyeHre U 00beJUHEHNE
JIBYX MHOXKECTB,
IpEeCTaBICHHBIX IpaduyecKu
Ha YUCIIOBOM MPAMOW;

—ITP 1.1.3 cTpouTh Ha YHCIOBOK
IIPSIMOM TIOIMHOXKECTBO
YHCIIOBOTO MHOXECTBA,
3a/IaHHOE MTPOCTEUILINMHU
YCIIOBUSIMU;

B noBcenHEBHOM XHU3HU U IIPU
W3YUYEHUU JAPYTUX MPEAMETOB:

—ITP 1.1.6 uctonp30Bath
YHCIIOBBIE MHOKECTBA Ha
KOOPJIMHATHOM NPSIMOM 115t

—IIP 2.1.1 Onepupopats®
MOHITUSIMH: KOHEYHOE
MHOECTBO, 3JIEMEHT
MHO>KECTBA, IIOJMHOXKECTBO,
nepecedeHre u 00beAMHECHNE
MHO>KECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPAMHATHOM
HpsIMOM, OTPE30K, MHTEPBAJL,
MOJIYUHTEPBAJ, MPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduyecKoe MpeacTaBIeHue
MHO>KECTB Ha KOOPJAUHATHOM
MJIOCKOCTH;

—I1P 2.1.2 nmpoBepATh
MIPUHAJICKHOCTh JIEMEHTA
MHOKECTBY;

—I1P 2.1.3 HaxoauTh
nepecedeHre u 00beAMHEHNE
MHOECTB, B TOM YHCJIE
MPEeJICTaBICHHBIX rpaduuecku
Ha 4YMCIIOBOM IIPSIMOM U HA
KOOPJMHATHOM IJIOCKOCTH;

B noBceHeBHOM KW3HU U TIPU
M3yYEHUU JPYTUX NPEAMETOB:

—I1P 2.1.4 ucnionb30BaTh
YHUCIOBBIE MHOKECTBA Ha
KOOPJMHATHOM MPSIMOM U Ha
KOOPAMHATHOW INIOCKOCTH JJISI

o[IP 1.1.1 CB0oOOIHO
ONepUpOBaTh’ TOHATHAMM:
KOHEYHOE MHOKECTBO,
3JIEMEHT MHOKECTBA,
IIOJIMHOKECTBO, IIEPECEUCHHUE,
00bEeIMHEHNE U Pa3HOCTh
MHO€ECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPJAMHATHOMN
psIMOi, OTPE30K, MHTEPBAJ,
IIOJIyMHTEpBaJl, IPOMEKYTOK C
BBIKOJIOTOM TOUYKOH,
rpaduyeckoe npeacTaBieHue
MHO>KECTB Ha KOOPJUHATHOMI
IUIOCKOCTH;

oIIP 1.1.2 3agaBaTh MHOXKECTBA
NEPEUYHCICHUEM U
XapaKTepUCTUUECKUM
CBOMCTBOM,;

o [P 1.1.3 npoBepsAThH
IIPUHA]JIEKHOCTD 3JIEMEHTA
MHOKECTBY;

o[IP 1.1.4 paxoauts
nepeceyeHue U 00beJMHEHNE
MHO>KECTB, B TOM YHCJIE
IpeACTaBICHHBIX rpaduyecku
Ha YUCJIOBOM IIPSIMOM M HA
KOOPAMHATHOM IIOCKOCTH.

o]IP 2.1.1 onepupoBars
IIOHATUEM OIIPEIEIICHU,
OCHOBHBIMM BUJAMHU
ONpeAEIICHUI, OCHOBHBIMU
BHUJIAMH TEOPEM.

53pecb 1 nanee: pacno3HaBaTb KOHKPETHbIE MPMMEPbI OBLLMX MOHATUIA MO XapaKTePHbIM NPU3HaKaM, BbINONHATL AEMCTBUA B COOTBETCTBUM C ONPeAeeHUEM 1 NPOCTENLIMMM CBONCTBAMM

NMOHATUN, KOHKPEeTn3npoBaTb Nnpumepamm o6u.|,|/|e NOHATUA.
6 34ecb 1 ganee; 3HaTb onpegesieHne NOHATUA, YMETb NOACHATb €ro CMbICA, YMETb UCMONb30BaTb MOHATUE N ero cBOWCTBa npuv nposegeHnn paCCY)Kp,EHVIﬁ, peweHnn 3aaay.

7 34ecb U ganee: 3HaTb onpegesieHne NOHATUA, 3HATb U YMeTb 060CHOBbIBaTb CBOMCTBA (I'IpVI3HaKI/I, €C/I OHU ECTb) NMOHATUA, XapPaKTepn3oBaTb CBA3N C APYTMMU NOHATUAMU, NPeACTABNAA

OAHO NOHATUE KaK 4aCTb LLeZIOCTHOIro Komnsiekca, UCNoa1b30BaTb NOHATUNE U €ro CBOWCTBA npun nposeaeHnn paccy>+<p,eHV|171, AOKa3aTenbCTs, peweHnn 3agau.




OnurcCaHus pCaJIbHbIX
IIpoIeCcCoOB U SIBIICHUH.

OnHrcCaHus pCaJIbHBIX
IIponeccoB U SIBIICHUH.

B noBcenHEeBHOM XU3HU U NIPU
U3yUYEHHUH JPYTUX IPEIMETOB:

o [IP 1.1.5 ucnons3oBarhb
YUCJIOBbIE MHOYKECTBA Ha
KOOPJAMHATHOU MPSIMOM U Ha
KOOPJMHATHOM MJIOCKOCTH ISl
ONMCAaHUs PEATbHBIX
MPOLIECCOB U SIBJICHUIA.

2. Yuciaa u
BBIPAKEHU S

—IIP 1.2.1 OnepupoBarh Ha
0a30BOM ypOBHE MOHSATUSIMU:
eJI0€ YUCIIO0, AETUMOCTh
qucell, 0OBIKHOBEHHAs APOOb,
JecATUYHAs ApOoOb,
paLMOHAIILHOE YHCIIO,
npuOIMKEHHOE 3HAUECHUE
YHCIIa, YaCTh, JIOJIA,
OTHOIICHHE, TPOIIEHT,
MOBBIIICHHUE U TTOHIKEHUE Ha
3a/IaHHOE YHUCIIO MPOIEHTOB,
MaciTao;

—I1P 1.2.2 onepupoBath Ha
0a30BOM ypOBHE MOHSATHUSIMH:
norapum yucia,
TPUTOHOMETPHYCCKAS
OKPYHOCTb, TpajlycHasi Mepa
yriia, BeIUYHHA yTa,
3aJIaHHOTO TOYKOW Ha
TPUTOHOMETPHYECKON
OKPYXHOCTH, CHHYC, KOCHHYC,
TaHTeHC U KOTAHTEHC YTJIOB,

—IIP 2.2.1 CBoOogHO
OTICPUPOBATH MOHATHUSIMH:
LIeJIOC YHUCIIO0, ICTUMOCTD
qucel, 0OBIKHOBEHHAs APOOb,
JeCATUYHAs APOOB,
panMoHaIBHOE YUCIIO,
npUOIMKEHHOE 3HAUECHUE
YuCya, 9acTh, JOJI,
OTHOILLIEHHE, TPOLIEHT,
MTOBBIIICHHUE W IIOHKEHNE Ha
3a/IaHHOE YHCJIO IPOLIEHTOB,
MacIiTao;

—I1P 2.2.2 npuBOaUTH pUMEPHI
YHCell ¢ 3aJaHHBIMA
CBOMCTBAMHM JCIIMMOCTH,

—I1P 2.2.3 onepupoBath
MOHITHUSIMH: JIOTapU(M UnCIIa,
TPUTOHOMETPHYECKAS
OKPYXXHOCTb, paTuaHHas 1
rpaaycHas Mepa yria,
BEITMYMHA yTJa, 3aJaHHOTO
TOYKOM Ha
TPUTOHOMETPUYECKOMN

o]IP 1.2.1 CBoOOAHO
ONEPUPOBATH MOHITUIMH:
HaTypajbHOE YHCIIO,
MHO>KECTBO HATypaJIbHBIX
YJHCe, 1eJ0¢ YUCIIO,
MHOKECTBO 1IEJIBIX YHCEII,
OOBIKHOBEHHASI IPOOD,
JeCATUYHAS ApOo0b, CMEIIaHHOE
YUCJI0, PAIIMOHAIEHOE YHCIIO,
MHOKECTBO pallMOHAIBHBIX
YHUCeJl, UpPaIMOHAIBHOE
YUCIJI0, KOPEHb CTENEHU N,
JIEMCTBUTEIILHOE YHCIIO,
MHOKECTBO JECHCTBUTEIBLHBIX
YHUCeJI, TEOMETpUUIECcKast
MHTEPIPETALNS HATYPaIbHbIX,
LETBIX, PAIIHOHATIBHBIX,
JIEHCTBUTEIILHBIX YHMCEIT,

o [IP 1.2.2 mounMare u
OOBSCHSITH Pa3HUILY MEXKTY
MO3UITUOHHOMN U
HENO3UIIMOHHON CHCTeMaMH
3aIIMCU YHCEII;

o [IP 1.2.3 nepeBoauTh uncIa U3
OJTHOM CHCTEMEI 3alIUCH

o[IP 2.2.1 cBOGOIHO
OTIEpPUPOBATH YUCIOBBIMU
MHOKECTBAMU TP PEIICHUN
3a7ad4;

o [IP 2.2.2 noHMMaTh NPUYUHBI U
OCHOBHBIE UJIEU PACIIUPEHUS
YHCIIOBBIX MHOXKCCTB;

o [P 2.2.3 BnameTr OCHOBHBEIMU
MOHSTUSMU TEOPUH IETUMOCTH
NP PEIICHNUN CTAaHIAPTHBIX
3aja4

o 1P 2.2.4 umeTh 6azoBbIe
MIPEICTABJICHHS] O MHOXKECTBE
KOMILJICKCHBIX YHCEI;

o[IP 2.2.5 ¢cBOOOIHO BBIMTOIHATH
TOXKJIECTBEHHBIE
npeoOpazoBaHms
TPUTOHOMETPUYECKUX,
Jorapu(pMHUECKUX, CTETIEHHBIX
BBIPAKECHU;

o [IP 2.2.6 Bnanets popmyoit
ounoma HeioToHa;




MUMEIOUINX TPOU3BOJIbHYIO
BEJIMUNHY;

—I1P 1.2.3 BbINOAHATH
apudmeTnyeckue AeUCTBUS C
LEJIBIMU U palliOHATIbHBIMU
YHCllaMu,

—I1P 1.2.4 BBINOMHATD
HECIIOKHBIE PEOOpa3OBaHUSA
YHUCIJIOBBIX BBIPAXKEHUI,
COJIEpIKalINX CTEIIEHHU YUCEIl,
MO0 KOPHU U3 Yrce, 100
norapudmsl Ynce;

—IIP 1.2.5 cpaBHMBATH
palrroHaIbHbIC YHUCIIa MEKIY
coboii;

—IIP 1.2.6 oueHuBars u
CPaBHMBATh C pallMOHAIbHBIMU
YHCJIaMU 3HAYEHMSI LIETIbIX
CTEINEHEN YuCell, KOpHEn
HaTypaJIbHOM CTEIEHHU U3
qucen, JorapuMoB uucen B
IIPOCTBIX CITydasix;

—ITP 1.2.7 nu3o0pakaTb TOUKaMu
Ha YKMCIIOBOM IIPSMOM IIEJIbIE U
paloHaIbHbIE YHCTIA,;

—I1P 1.2.8 uzo6paxarb TOUKaMu
Ha YUCIIOBOM MPSAMOM I1eJIbIe
CTENEHH YHUCEIl, KOPHU
HaTypaJIbHOM CTENEHHU U3
quCe, JJIorapu(Mbl yuceln B
IIPOCTBIX CIIy4asix;

OKPY>KHOCTHU, CUHYC, KOCHHYC,
TAHT€HC U KOTAHT'€HC YTJIOB,
MMEIOLIUX MTPOU3BOJILHYIO
BEJIMUKHY, YUCIIA € U T

—IIP 2.2.4 BbIONHATH
apudmeTHyecKue AeUCTBUA,
coueras yCTHBIE U
MMCbMEHHBIE TPUEMBI,
MIPUMEHSISI IPU
HEOOXOAMMOCTH
BBIUHCIIUTENbHBIE YCTPOCTBA;

—I1IP 2.2.5 HaXoOuTh 3HAYECHUA
KOPHsI HATypaJbHOW CTENCHH,
CTETEeHH C PAllMOHATbHBIM
mokasaresiem, jJorapudma,
UCIIONB3YS TIPU
HEO0OXOIUMOCTH
BBIYHMCIIUTEIbHBIE YCTPOMCTBA;

—I1P 2.2.6 monb30BaThCs
OLICHKOM U IIPUKUIKOHN IIPU
MPaKTUYECKUX PacyeTax;

—I1P 2.2.7 npoBoauTh 1O
W3BECTHBIM (pOpMyJIaM U
npaBujIaM IpeoOpa3oBaHus
OYKBEHHBIX BBIPAKCHUH,
BKJTFOYAIOIIUX CTETICHH, KOPHU,
jgorapu@msl 1
TPUTOHOMETPUUECKHUE
byHKIUY;

—ITP 2.2.8 HaxOOuTh 3HAYECHUS
YHCIIOBBIX 1 OYKBEHHBIX

(cuctemsbl cuuciaeHus) B
APYTYIO;

oIP 1.2.4 noxa3rIBaTh "
KCII0Ib30BaTh MPU3HAKU
JIEIMMOCTH CyMMBI U
MPOU3BEICHUSI PU
BBIMOJTHEHUH BBIYUCIICHUH U
pelIeHuN 3a/1ay;

o[IP 1.2.5 BBIMONHATH
OKpYTJIEHUE PallMOHAJIbHBIX U
UPPALMOHATIBHBIX YUCEI C
3aJlaHHOM TOYHOCTHIO;

o[IP 1.2.6 cpaBHUBaTH
NeHCTBUTENbHBIC YUCIIa
pa3HBIMH CTIOCOOAMU;

o [IP 1.2.7 ynopsinouuBath
YHClia, 3aIIUCAaHHbIC B BUJIE
OOBIKHOBEHHOW U JECATUIHOM
npobu, yKcia, 3aMCaHHbIE C
HCTIOIb30BAaHUEM
apu(pMeTHIECKOro
KBaJpaTHOrO0 KOpPHs, KOPHEHN
CTEIIeHH OOJIbIIe 2;

o [IP 1.2.8 BBITONHATH
BBIYUCIICHUS U
peoOpa3oBaHus BbIPAKEHHH,
COZEpPIKAIIMX JIEUCTBUTEIIbHBIC
YHUCIIa, B TOM YHCIIe KOPHU
HATypaJbHbBIX CTEIECHEN;

o [IP 1.2.9 BBIIONHATH
CTaHJapTHBIE TOKIECTBEHHbIE
npeoOpazoBaHms
TPUTOHOMETPUYECKUX,
norapu(pMHUIECKHX,

o[IP 2.2.7 ymeTh BBINIOJIHATH
3aMMch YUCIia B HO3UIIMOHHOM
CUCTEME CUMCIICHUS;

o [1P 2.2.8 npumeHATs pu
peLIeHNH 33]1a4 MHOTOWIEHBI C
JIeCTBUTENLHBIMU H LIEJIBIMH
K02 punreHTamu.




—ITP 1.2.9 BBIOJIHATH
HECIIOKHBIE PEOOpa3OBaHUSA
HEJIBIX U APOOHO-
parMoOHAIBHBIX OYKBEHHBIX
BBIPAKCHHUIT,

—IIP 1.2.10 BeIpaxkaTh B
IIPOCTEUIINX CIIydasiX U3
PaBEHCTBA OJIHY MEPEMEHHYIO
qcpe3 Apyruce;

—IIP 1.2.11 BBIYHUCIITE B
MPOCTBIX CITydasix 3HAUCHUS
YHCIIOBBIX U OYKBEHHBIX
BBIPQXEHH, OCYIIECTBIISS
HEOOXOIMMEIE ITOJICTAHOBKH U
npeoOpa3oBaHMUS;

—I1P 1.2.12 u3obpaxats
CXEMaTHUYECKH yTOJI, BEIMUYMHA
KOTOPOTO BhIpakeHa B
rpaaycax;

—ITP 1.2.13 oneHUBAaTh 3HAKH
CHUHYyCa, KOCUHYCa, TAHT€HCa,
KOTaHI€HCA KOHKPETHBIX
YIJIOB.

B noBceaHeBHOMN KU3HU U NIPU
U3yYEHHUH JPYTUX yUeOHBIX
MPEeIMETOB:

—IIP 1.2.14 BeINOJHATH
BBIYMCIICHUS TIPU PEILIEHUU

BBIPAKECHU, OCYILIECTBIISSA
HEO0OXOANMBIE MOJACTAHOBKHU U
npeoOpa3oBaHuS;

—I1P 2.2.9 uzo6paxxartpb
CXEMaTHYECKH YToJI, BEINYMHA
KOTOpOTO BBIpa)keHa B
rpajgycax Wiu paguaHax;

—IIP 2.2.10 ucnonws3oBaTh pu
peIIeHUH 3a71a4 TaOJIUYHbIC
3HAYCHUS
TPUTOHOMETPHUYECKIX
GbyHKIUH yIIIoB;

—I1P 2.2.11 BBIMOTHATH NIEPEBOJ
BEJIMYMHBI YIJIa U3 paluaHHON
MEpHI B TPAAYCHYIO U O0paTHO.

B nosceaHeBHOM KU3HU U IIPU
M3YYEHUHU JPYTUX YUEOHbIX
IIPEAMETOB:

—ITP 2.2.12 BBIIOJTHATH
JIEUCTBHUS C YUCIIOBBEIMUA
JIAHHBIMU TIPH PEIICHUH 3a]1a4
MPaKTUYECKOT0 XapakTepa 1
3a/1a4y U3 pa3InYHbIX 00JacTe
3HaHWH, UCTIONB3YS MPU
HEOOXOIUMOCTH CIIPABOYHBIE
MaTtepuaibl U
BBIYHMCIIUTENbHBIE YCTPOICTBA;

—IIP 2.2.130o1neHnBaTh,
CpaBHUBATh M MCTIOJIH30BAThH
P PEIICHUN MTPAKTUUECKUX
3aJ1a4 YUCJIOBBIE 3HAUCHMUS

CTENEHHBIX, UPPALIMOHATLHBIX
BBIPAKEHUM.

B noBceHEBHOM KHU3HU U NIPU
U3yUYEHHUH JPYTUX IPEIMETOB:

o 1P 1.2.10 BBIIOIHATE U
OOBSICHATH CPaBHEHHE
pPe3yabTAaTOB BEIYMCICHUN MTPH
pEIICHNN TPAKTHYECKUX 3a/1a4,
B TOM YHCJIE TTPUOJIMIKEHHBIX
BBIYMCIICHUM, UCTIOJIb3Y S
pa3HbIe CIIOCOOBI CPAaBHECHMIA;

o]P 1.2.11 3amuckIBaTh,
CPaBHHBATh, OKPYTJIATH
YHUCJIOBBIC JAHHBIC PEATbHBIX
BEJIUYHMH C HCIOJb30BaHUEM
Pa3HBIX CHCTEM M3MEPEHUS.
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3a/1a4 MPaKTUYECKOTro
XapaxkTepa,

—I1P 1.2.15 BBIIOTHATH
MPaKTUYECKHUE PACUYETHI C
HCITOJIb30BaHUEM TIPH
HEOOXOAMMOCTH CIPaBOYHBIX
MaTepHaJioB U
BBIYUCIIUTEIbHBIX YCTPOUCTB;

—I1P 1.2.16co0THOCUTE
peabHbIe BEJIMYUHEI,
XapaKTEPUCTUKHA OOBEKTOB
OKPYKAaIOIIEero MUpa ¢ UX
KOHKPETHBIMU YUCJIOBBIMU
3HAYECHUSAMU,

—IIP 1.2.17 ucnonab30BaTh
METO/Ibl OKPYTJICHHUS,
MPUOJIMKEHUS U TIPUKHUIKI
NP PEIICHUN TPAKTUUECKHUX
3a7a4 MOBCETHEBHOM KU3HHU

peabHBIX BEJTMYHH,
KOHKPETHBIE YHCIIOBBIE
XapaKTePUCTUKU OOBHEKTOB
OKpYXaloIero Mupa

3. YpaBHeHust
7}
HEepaBeHCTBa

—I1P 1.3.1 PemaTp nuHeitHbIE
YpaBHEHMsI U HEPaBEHCTBA,
KBaJIpaTHBIC YPaBHEHHUS;

—I1P 1.3.2 pemats
jorapudMuuecKue ypaBHEHUS
Buga loga (bx +c)=du
MIPOCTENIINE HEPABEHCTBA
Buga log a X < d;

—I1P 1.3.3 pemars
noKa3aTeJIbHbIC YPaBHEHHUS,
Bua a”*°=d (rze d MOKHO
IPEJCTaBUTh B BUJIE CTEIICHH C

—ITP 2.3.1 Pemars
paloHalbHBbIE,
IIOKAa3aTeNbHbIE U
Jorapu(pMuUecKue ypaBHEHUS
Y HEpPaBEHCTBA, IPOCTENIINE
UppalMOHATIbHBIE U
TPUTOHOMETPHYECKHE
YPaBHEHHSI, HEPABEHCTBA U UX
CUCTEMBI;

—I1P 2.3.2 ucnonp3oBaTh
METO/Ibl PEILIEHNUS YPAaBHEHUM:
IIPUBENICHUE K BUY

oIIP 1.3.1 CBoOonHO
OIIepUPOBATH MOHATHIMU:
ypaBHEHHE, HEPAaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U
HEpaBEHCTBA, ypaBHEHHE,
SBIISIFOIIIEECS CIIEICTBUEM
JPyTOTO ypaBHEHWUSI,
ypaBHEHHMs, PaBHOCUJIbHBIE Ha
MHOJKECTBE, pABHOCUJIHHBIC
npeoOpa3oBaHusl ypaBHEHUH;

o [IP 1.3.2 pemars pa3Hble BUIbI
YpaBHEHHIA U HEPABEHCTB M UX
CUCTeM, APOOHO-

oJIP 2.3.1 cBOGOIHO
OTIpeNIeNIATh THII U BBIOMPATh
METO/]I pEeLICHUS
NIOKa3aTeNbHbIX U
Jorapu(pMHUECKUX YpaBHEHHM
Y HEPABEHCTB,
HppalMOHAIbHBIX YpaBHEHUH U
HEPABEHCTB,
TPUTOHOMETPUUECKHUX
YpaBHEHHUI U HEPABEHCTB, UX
CHUCTEM;
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OCHOBaHHUEM a) U IIpocTeiine
HepaBeHcTBa Buaa < d  (rae
d MO>XHO NPEICTaBUTH B BUIIC
CTEIICHH C OCHOBAHHEM a);.

—IIP 1.3.4 npuBOaUTH
HECKOJIbKO ITPUMEPOB KOPHEH
IIPOCTEUILIErO
TPUTOHOMETPHUYECKOTO
ypaBHEHHsI BUJa: Sin X = @,
cosx=a, tgx=a, ctgx =a,
rzie a — TabJIM4HOe 3HaYeHHe
COOTBETCTBYIOLIEH
TPUTOHOMETPHUUYECKON
byHKIIH.

B noBceaHeBHOM KU3HU U NIPU
W3Y4YEHHUHU JAPYTUX NPEIMETOB:

—ITP 1.3.5 cocraBnaTh U pemars
YPaBHEHHUS U CUCTEMBI
YPaBHEHUH IIPU PELICHUN
HECJIOKHBIX MPAKTUYECKUX
3a1a4y

«IPOU3BEJCHUE PABHO HYJIIIO»
WM «4aCTHOE PABHO HYIIIO),
3aMeHa ePEMEHHBIX;

—I1IP 2.3.3 ncnoin30BaTh METO
WHTEPBAJIOB JJIsl PEIICHUS
HEPaBEHCTB;

—I1P 2.3.4 ucnonb3oBaTh
rpaduueckuii METO st
IPUOIMKEHHOTO PELICHUS
YpPaBHEHUI U HEPABEHCTB;

—IIP 2.3.5 uzoOpaxkatp Ha
TPUTOHOMETPUUECKOM
OKPY>KHOCTH MHOKECTBO
pelIeHni TPOCTEUIINX
TPUTOHOMETPUUYECKUX
YpPaBHEHUI U HEPABEHCTB;

—I1P 2.3.6 BBIMOIHATH OTOOP
KOpHEH ypaBHEHUHN WIH
pELICHUI HEPABEHCTB B
COOTBETCTBHH C
JIOTIOJIHUTEIbHBIMH YCIIOBUSMHU
Y OTPAaHUYECHUSIMH.

B noBceaHeBHOM KU3HU U NIPU
U3yYEHHUH JPYTUX yUeOHbIX
MPEIMETOB:

—I1P 2.3.7 cocTtaBnsTh U pemarh
YPaBHEHHUSI, CUCTEMBI
YpaBHEHU U HEpABEHCTBA MpHU
pelLIeHnN 3a1a4 JpyTrux
y4eOHBIX MPEIMETOB;

palroHaNbHbIE U
UPPALMOHAJIBHBIE;

oIP 1.3.3 oB1ageTh OCHOBHBEIMU
TUIAMH 1T0Ka3aTEIbHBIX,
aorapuMuyecKux,
HUppaIMOHATIbHBIX, CTETIEHHBIX
YPaBHEHUI U HEPABEHCTB U
CTaHJapTHBIMU METOJAaMH UX
peuIeHui ¥ IPUMEHSATh UX NpU
pelIeHuN 3a/1ay;

o [IP 1.3.4 npumeHsTH TEOPEMY
be3y Kk pelieHuro ypaBHEHUN;

o [IP 1.3.5 npuMeHsTH TEOpEMY
Buera nns pemenus
HEKOTOPBIX YPaBHEHUU
CTEIIEHU BBIIIE BTOPOIi;

o [IP 1.3.6 moHMMaTh CMbICI
TEOPEM O PABHOCHIIBHBIX U
HEPaBHOCUJIbHBIX
Mpeo0pa3oBaHUSIX YpaBHEHUI
U YMETh UX JI0Ka3bIBATh;

® BJIAJIETh METOAAMH PELLIECHUS
YpaBHEHUH, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh
METOJ peuIeHus 1
000CHOBBIBaThH CBOM BHIOOD;

o [IP 1.3. ucnonb30BaTh METOJ
WHTEPBAJIOB JJIS PEIICHUS
HEpPaBEHCTB, B TOM YHCIIE
JTPOOHO-PAIIMOHATIBHBIX U
BKJIIOYAIOIIUX B ce0s
HppaIMOHAIbHBIC BEIPAKCHHUS;

o [IP 1.3.7 pemath
anredpanvecKkue ypaBHEHHS U
HEPaBEHCTBA, U UX CUCTEMBI C

o [IP 2.3.2 cBOOOAHO pemiaTh
CHUCTEMBI JIMHEUHBIX
YpaBHECHUH.
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—I1P 2.3.8 ucnoab30BaTh
ypaBHEHUS U HEPABEHCTBA IS
MTOCTPOCHUS U UCCIEAOBaHUS
MIPOCTEUIIINX MATEMATHYECKUX
MOJIEJIEN peabHbIX CUTYyallUi
WJIU TIPUKJIQTHBIX 337124,

—I1P 2.3.9 ymetn
UHTEPIPETUPOBATH
MOJIYYEHHBIN MPU PEIICHUN
yYpaBHEHHUS, HEPABEHCTBA WU
CHUCTEMBI pe3yJIbTaT,
OIICHMBATH €0 MpaBaonogo0ue
B KOHTEKCTE 3aIaHHOMN
peasbHOM CUTYyaIlH WU
MPUKJIaAHON 3a1a4un

napameTrpamu anreOpandeckum
U rpadu4ecKM METO/IaMU;

o [IP 1.3.8 Bi1asets pa3HbIMU
METOJaMU JI0Ka3aTeIbCTBA
HEPABEHCTB;

o[1IP 1.3.9 cBOGOIHO
HCIIO0Ib30BATh TOXK/IECTBEHHBIC
npeoOpazoBaHus IPU PeLICHUU
YPaBHEHUH U CUCTEM
ypaBHEHUH

B noBceHEBHOM XKU3HU U TIPU
W3YYECHUH APYTUX IPEAMETOB:

oJIP 1.3.12 cocTaBiaTes u
pemiaTh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI IIPU
pelIeHuu 3a1a4 APyTrux
y4eOHBIX MPEAMETOB;

o [IP 1.3.13 BBINOJIHATH OLIEHKY
MPaBIONIOI00MS PE3yJIbTATOB,
MOJIy4aeMbIX IIPU pEeLICHUU
pa3JINYHBIX YPABHEHUH,
HEPaBEHCTB U UX CUCTEM MpH
pelIeHuy 3a1a4 ApyTrux
y4eOHBIX MPEAMETOB;

o[IP 1.3.14 cocraBidTh
ypaBHEHUE, HEPABEHCTBO HIIH
HX CUCTEMY, OMMCHIBAIOIIINE
peanbHYyI0 CUTYAIHIO UITH
MIPUKIIAHYIO 3a/1auy,
WHTEPIIPETUPOBATH
MOJTYYEHHBIE PE3YJIbTaThI.
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4. @yHKOMHU

—ITP 1.4.1 OnepupoBatsb Ha
0a30BOM ypOBHE MOHSATUIMH:
3aBUCUMOCTh BEJIMYHH,
(byHKLHUSA, apryMEHT U
3HauYeHHe PyHKIUHU, 00JaCTh
OIpeIeIEHUs] 1 MHOKECTBO
3HaYeHU! PYHKLINH, rpaduK
3aBHCUMOCTH, rpauk
GbyHKUMHN, HYIH QYHKINH,
IPOMEXKYTKH
3HAKOIOCTOSIHCTBA,
BO3paCTaHHUE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIOBOM IIPOMEKYTKE,
HauOoJbIlIee U HAUMEHbLIEE
3Ha4YeHHe (PYHKIUHU HA
YHCIIOBOM IPOMEXKYTKE,
nepuoanydeckas QyHKuus,
NEpUOI;

—I1P 1.4.2 onepuposats Ha
0a30BOM ypOBHE MOHATUSAMHU:
npsMasi 1 oopaTHas
IPONOPLHUOHATBHOCTh
JWHEWHas, KBaJpaTUIHAas,
norapupmMuueckas u
nokasartenbHasi pyHKIHNH,
TPUTOHOMETPHUYECKHE
byHKIUY;

—I1P 1.4.3 pacriozHaBatb
rpaduKu IEMEHTapPHbIX
byHKUIMI: TpssMoii 1 0OpaTHOI

— IIP 2.4.1 OnepupoBarb
MOHATUSIMH: 3aBHCUMOCTh
BEJIMYMH, (QYHKIHS, apIyMEHT
Y 3HaYeHHUE (PyHKIMHU, 00IacTh
OIpeieIeHUs] 1 MHOKECTBO
3Ha4YeHUM PYHKIUH, TpaduK
3aBUCUMOCTH, TpapuK
byHKUMU, HYIU QYHKINH,
POMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3PaCTaHME Ha YHCIOBOM
IPOMEXYTKe, yObIBaHUE HA
YHCIOBOM ITPOMEXYTKE,
HauOoJIbIlIee U HAUMEHbLIIEe
3Ha4YeHHe QYHKIUU HA
YHCIOBOM ITPOMEKYTKE,
nepuoanueckas QyHKIINS,
NepUO/l, YETHAS U HEYETHAS
byHKINY,

—I1P 2.4.2 onepuposathb
HOHATUAMMU: IIpsIMast U
oOpatHas
PONOPLHUOHATIBHOCTD,
JTMHEWHas, KBaJlpaTUIHAs,
norapudmMuueckas u
nokasareibHasi pyHKIINH,
TPUTOHOMETPHUYECKHE
byHKIUY;

—I1P 2.4.3 onpenensaTs 3HaYEHHE
(GYHKIIUM 110 3HAYEHUIO

o[IP 1.4.1 Bnanerb noHATUAMHU:
3aBUCHMOCTH BEJIMYUH,
(GyHKIMS, apryMeHT U
3HaueHUe QPyHKIHH, 00TIacTh
OTIpe/IeNICHUS] U MHOXECTBO
3HA4YCHHUH QYHKIINHU, Tpaduk
3aBUCHUMOCTH, rpadux
dbysKIMM, HYJIH QYHKIINAH,
MPOMEXKYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHuE Ha YHCIOBOM
IPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HanOOoJIbIIIee M HANMCHBIIICE
3HauYeHUE (PYHKIMH Ha
YHCIIOBOM IIPOMEXKYTKE,
nepuoanueckas QyHKIuS,
NEepUOJ, YeTHAS U HEeUeTHAas
(YHKITUU; YMETh IPUMEHSTh
9TH TIOHSATHUS TIPU PEIICHUU
3a/1ay;

o [IP 1.4.2 BasieTh MOHSATHEM
CTeTIeHHAsT (DYHKIIUS;, CTPOUTH
ee rpaduK U yMeTh IPUMEHSTh
CBOICTBa cTeneHHON (QyHKINU
TIPH pEIICHUN 33]1aY;

o [IP 1.4.3 BiaseTh NOHATUAMHU
MoKasareiabHast QyHKIINS;
CTPOUTH UX TpadUKHA U YMETh
MIPUMEHSITh CBOHCTBA

o[IP 2.4.1 BnaeTh NOHATHEM
ACUMIITOTHI U YMETH €ro
NPUMEHSTD MPU PEIICHUN
3aJ1ad.
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IPONOPLHUOHATIBHOCTH,
JIMHEMHOM, KBaJAPAaTUYHOM,
JorapupMHUECKON U
MoKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPHUUYECKHX
byHKIHIA,

—IIP 1.4.4 cooTHOCHUTD TpaduKu
AIIEMEHTAPHBIX (YHKIUHA:
psSMOi 1 00paTHON
IPOTOPIHUOHATIBHOCTH,
JIMHEWHOM, KBaJAPAaTUYHOM,
JorapupMHUECcKon u
MOKa3aTelbHON (QYHKIIHH,
TPUTOHOMETPUUYECKHX
¢ynkuuii ¢ popmynamu,
KOTOPBIMH OHH 33JIaHBbI;

—I1P 1.4.5 naxoauts 1o
rpaduky npuOIMKEHHO
3HaueHus: QyHKIUU B
3aJJaHHbBIX TOYKaX;

—I1P 1.4.6 onpenensats 1o
rpaduky cBoiicTBa GyHKINU
(HyJH, TPOMEXKYTKH
3HaKOTIOCTOSTHCTBA,
IPOMEKYTKH MOHOTOHHOCTH,
HanOOJIbIIE 1 HANMEHBIITHIE
3HAYeHUS U T.I1.);

—I1P 1.4.7 ctpouts 3cku3
rpaduka QyHKIHH,
yJIOBJIETBOPSIOIIEH
MPUBEICHHOMY Ha0Opy

apryMeHTa Mmpy pa3IuvHbIX
crioco0ax 3amaHus QyHKINY;

—IIP 2.4.4 cTtpouts rpapuxu
M3YYECHHBIX (PYHKUUI;

—I1P 2.4.5 onuceiBath Mo

rpaduKy 1 B IPOCTEUIIINX
ciydasix 1o opmyie
IIOBEJICHUE U CBOMCTBA
(byHKUMH, HAXOAUTH 1O
rpaduky QyHKIUU
HanOOJIbIIIE | HANMEHBIITNE
3HAYCHUS;

—I1P 2.4.6 cTtpouts 3cku3
rpaduka QyHKINH,
YIOBJIETBOPSIOIIEH
HpUBEJEHHOMY HaOopy
yCIOBHH (IPOMEXYTKH
BO3pacTaHMs/yObIBaHMS,
3Ha4YeHue (QYHKLUUH B 3aJaHHON
TOYKE, TOYKH IKCTPEMYMOB,
ACHIMIITOTHI, HYJT (DYHKIIUH U
T.JIL.);

—I1P 2.4.7 pemats ypaBHEeHUS,
IPOCTENIINE CUCTEMBI
ypaBHEHHH, UCTIONb3Ys
CBOMCTBA PYHKLUH U UX
rpauKoB.

B noBceaHeBHOM KU3HU U NIPU
U3yYEHHUH JPYTUX yUeOHbIX
MPEIMETOB:

MoKa3aTeIbHON (PYHKLIUHU PU
peIIeHIH 3a/1a4;

o]IP 1.4.4 BnaneTr NOHATHEM
norapudmuyeckas GpyHKIus;
CTPOUTH ee TpaduK U YMETh
IPUMEHSTh CBOMCTBA
norapupMuuecKor GyHKITUU
IPY PELICHUH 3a/1a4;

oIP 1.4.5 BnaneTsr NOHATUIMU
TPUTOHOMETPUUYECKHE
(GyHKIUU; CTPOUTH UX TpapuKu
U YMETb IPUMEHSATh CBOICTBA
TPUTOHOMETPUUYECKHUX
(GYHKIMH TIpU peIIeHUH 3a/1a4;

o [1P 1.4.6 mpumeHATH IpU
pELIeHUH 3aj]au CBOMCTBA
(yHKIUI: 4YETHOCTb,
MEPUOTUIHOCTb,
OTPaHUYEHHOCTH;

o [IP 1.4.7 npumensTs npu
peleHnn 3aaa4
npeoOpa3oBaHus rpaUKoB
GbyHKIMII;

B noBceHEBHOM KU3HU U NIPU
W3Y4YEHHH JPYTUX y4eOHBIX
IIPEAMETOB:

o [1P 1.4.8 onpenensTh 1mo
rpadukam 1 UCIIOJIb30BATh IS
pelIeHUs TPUKIATHBIX 331a49
CBOICTBa peaIbHBIX MPOIIECCOB
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yCIOBHIA (IPOMEXYTKH
BO3pacTanus / yObIBaHUS,
3HaueHHEe (QYHKIMH B 3alaHHOM
TOYKE, TOYKH IKCTPEMYMOB U
T.I1.).

B noBcenHEBHOM )KU3HU U IIPU
U3yYEHUH JPYTUX IPEIMETOB!

—IIP 1.4.8 onpenensts o
rpadukaM CBOMCTBA peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEN
(HauOOJIbIITNE ¥ HAUMEHBIIIHE
3HAUEHUs, IPOMEXKYTKU
BO3PACTaHMA U YOBIBaHUS,
IIPOMEXKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

—I1P 1.4.9 unTepnpetnpoBarsb
CBOICTBA B KOHTEKCTE
KOHKPETHOMU ITPaKTUYECKON
CUTyaluu

—I1P 2.4.8 onpenensats 1o
rpadvKaM U UCIOJIb30BATh AJIs
pelIeHUs TPUKJIAJIHBIX 3aa4
CBOICTBa peasIbHBIX MPOLIECCOB
¥ 3aBUCHMOCTEH (HanOobIIne
Y HaMEHbIIINE 3HAYCHUS,
MIPOMEKYTKH BO3PACTAHUS U
yObIBaHUS (YYHKIIHH,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
ACHUMIITOTHI, IEPUOJI U T.I1.);

—IIP 2.4.9 untepnperupoBath
CBOICTBA B KOHTEKCTE
KOHKPETHOW MPaKTHYECKOI
CUTYaIlUU;

—IIP 2.4.10 onpenenars mo
rpadukam mpocTenIme
XapaKTePUCTUKHU
MEPUOIUYECKHX MPOIIECCOB B
OMOIOTHH, SKOHOMHUKE,
MY3bIKE, PAJHOCBSI3U U JIp.
(amMmmuTYy A, IEPUO U T.11.)

Y 3aBHCUMOCTEH (HaubobInme
Y HAaMEHbIIIUE 3HAUCHUS,
MIPOMEXYTKH BO3PACTaHUS U
yObIBaHUS (YHKIIHH,
MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA,
ACHMIITOTBI, TOUYKH TIEpPeruoa,
NEePHOJ U T.11.);

o [IP 1.4.9 untepnpeTupoBaTh
CBOWCTBA B KOHTEKCTE
KOHKPETHON MPaKTHUYECKOM
CUTYaIIUH.

5. Di1eMeHThI
MareMaTndec
KOI'0 aHAJIHN3A

—IIP 1.5.1 OnepupoBatsb Ha
0a30BOM ypOBHE MOHSATHUSIMH:
IpON3BOIHAS (DYHKIIUH B
TOYKE, KacaTesbHas K Tpapuky
(byHKLINH, TPOU3BOIHAS
byHKIUY;

—I1P 1.5.2 onpenensaTes 3HaUeHHE
MPOU3BOJHON (QYHKIIUU B
TOYKE TI0 H300paKEHHUIO

—I1P 2.5.1 OnepupoBatb
MOHATHUSIMH: TTPOU3BO/IHAS
(GyHKIMU B TOUKe, KacaTeabHas
K rpaduxy QyHKIIUH,
POM3BOIHAS (PYHKIUH;

—I1P 2.5.2 BeIUUCHATH
MPOU3BOJIHYIO O/IHOUJICHA,
MHOTOYJIEHa, KBaJpaTHOTO
KOPHSI, TIPOU3BOIHYIO CYMMBI
byHKIHIA,

o[IP 1.5.1 BnaseTh NOHATHSIMU:
pou3BoOHAS (PYHKIINH B
TOYKE, TPOU3BOIHAS (PYHKITUH;

o[IP 1.5.2 BBIUMCIATH
MIPOU3BOIHBIE 3JIEMEHTAPHBIX
GyHKIUH 1 UX KOMOWHAIUH;

o [1P 1.5.3 uccinenosars
(yHKIIMU HA MOHOTOHHOCTH U
3KCTPEMYMBI;

oIP 2.5.1 cBOOOAHO BiIaETH
CTaHJapTHBIM aIllapaToM
MaTEMAaTHYECKOr0 aHaIN3a I
BBIUMCIICHHSI IPOU3BOJTHBIX
(GYHKIIUM OHON TIEpEeMEHHO;

o [IP 2.5.2 cBOOOTHO IPUMEHSITH
amnmapaT MaTeMaTHYeCKOTO
aHaIu3a IS UCCIEN0BaHUS
GYHKIUI U TOCTPOCHUS
rpaduKoB, B TOM YHUCIIE
HCCTIEOBaHMS Ha BBIMYKJIOCTD;
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KacaTeJIbHOH K TpaduKy,
IIPOBEICHHOU B 3TOM TOUKE;

—IIP 1.5.3 pemats HECIOKHBIE
3aJlaud Ha IPUMEHEHUE CBSI3U
MEXY IPOMEKYTKaMU
MOHOTOHHOCTH U TOYKaMHU
IKCTpeMyMa (YHKIIUH, C
OJIHOW CTOPOHBI, U
IPOMEXYTKaMH
3HAKOMOCTOSIHCTBA U HYJISIMU
POM3BOIHON 3TOM PpyHKIMM —
C ApYTOH;

—IIP 1.5.4 onpenensth 3HaUCHUE
POU3BOIHON (DYHKIIMU B
TOYKE TI0 H300paXKEHUIO
KacaTeJIbHOH K TpaduKy,
IIPOBEICHHON B 3TOM TOUKE;

—I1P 1.5.5 OnepupoBatb Ha
0a30BOM ypOBHE MOHSATHUSIMH:
nepBooOpasHasi, UHTErpal;

B noBcenHEBHOM )XHU3HU U IIPU
W3Y4YEHUN JPYTUX IIPEIMETOB:

—IIP 1.5.6 monw3ysce
rpadukamu, CpaBHUBATh
CKOPOCTH BO3pacTaHus (pocra,
MOBBIIICHUS, YBETHUCHUS U
T.I1.) WJIA CKOPOCTH YOBIBaHUS
(mamenwusi, CHIOKECHHSI,

—IIP 2.5.3 BBIYUCIATH
MIPOU3BO/THBIC AJIEMEHTAPHBIX
GyHKIHMA 1 X KOMOWHAITUH,
UCIIOJIB3YS CIIPABOYHbBIE
MaTepuabl;

—IIP 2.5.4 uccaenoBaTth B
IIPOCTEUILNX CITydasix
(GyHKIMK HA MOHOTOHHOCTb,
HAXOJUTh HAUOOJIBIIINE U
HAUMEHBIIINE 3HAYCHUS
byHKIUH, CTpOUTh TpaduKu
MHOTOYJICHOB U MPOCTEHIIINX
paroHaIbHBIX (PYHKIIHIA C
MCIIOJIb30BAaHUEM arrapaTa
MaTEeMaTHYECKOTO aHAIN3A.

B noBceaHeBHOM KU3HU U NIPU
U3yYEHUH JPYTUX yU4eOHBIX
IIPEIMETOB:

—I1P 2.5.5 pemaTh npukiaaHbe
3a1auu U3 Ononoruu, GU3NKH,
XUMHH, SKOHOMUKH U APYTUX
MIPEIMETOB, CBSI3aHHBIE C
HCCJICIOBAaHHEM
XapaKTePUCTHK PEeaTbHBIX
MIPOIIECCOB, HAXOXKICHHEM
HauOOJIBIINX ¥ HAMMEHBIIINX
3HAQYE€HHM, CKOPOCTH U
YCKOPEHUS U T.IL.;

o [P 1.5.4 ctpouts rpaduku u
MIPUMEHSITH K PEIICHHIO 3a/1a4;

o [IP 1.5.5 Bi1ajieTh MoHsATHEM
KacaTesbHas K rpaQuky
(GyHKIUU ¥ YMETh IPUMEHSITh
€ro TP PEIICHUN 3a/1a4;

o[IP 1.5.6 BnaseTh NOHATHAMU
nepBooOpa3Has PyHKIHUs,
ONPEJIETICHHBIN UHTETPAI,

o [IP 1.5.7 npumensTh TEOPEMY
Herorona—JleiiOauia u ee
CJICJICTBUS JJISI PEIICHUS 3a71ad.

B noBceaHeBHOM KU3HU U ITPU
U3yUYEHUH JPYTUX YUeOHbIX
MIPEIMETOB:

oIIP 1.5.11 pemats npukiIaaHbIe
3ama4yu u3 Ouonoruu, GU3NKH,
XMMHH, SKOHOMUKH U IPYTUX
IIPEIMETOB, CBA3aHHBIE C
MCCIIEJOBAHUEM
XapaKTEPUCTHK MPOIIECCOB;

o [IP 1.5.12 unTepnperupoBarhb
MIOJIy4E€HHBIE PE3YJIbTAThI

o [IP 2.5.3 onepupoBarb
MOHSITHEM TIEPBOOOPA3HOM
GbyHKIUM 1S pelieHus 3a/1ay;

oIP 2.5.4 oBnageTh OCHOBHBIMU
CBEJICHHUSIMH 00 MHTETpaje
Herorona—JleitOauna u ero
MPOCTEUIINX TPUMEHEHUSX;

o [IP 2.5.5 ymeTh NpUMEHSATH
IIPU PELLIEHNN 3a/1a4 CBOMCTBA
HENPEPBIBHBIX (DYHKIINIA;

o [IP 2.5.6 ymeTh NpuMEHSATH
IIPWIOKEHUE IPOU3BOTHON U
OTIpeIeIEHHOT0 UHTEerpaia K
pelIeHuto 3a1a4
€CTECTBO3HAHMSI,

o [IP 2.5.7 Biragers NOHATHUAMU
BTOpasi MPOU3BOIHAS,
BBIMYKJIOCTh rpaduka GyHKIUI
U YMETh UCCIIEIOBATH
(GYHKIUIO Ha BBITYKIOCTh
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YMEHBIIICHHUS U T.I1.) BEJIMYUH B
peallbHBIX IIpoLeccax;

—IIP 1.5.7 cootHOCUTH Tpaduku
pealbHbIX IPOLECCOB U
3aBHCUMOCTEH ¢ UX
OMHCAHUSMHU, BKIIFOYAIOITIMUI
XapaKTEpUCTUKU CKOPOCTH
u3MeHeHus (ObICTpBIi pocT,
IUIABHOE IOHWKEHUE U T.I1.);

—I1P 1.5.8 ucnonw3oBaTth
rpaduKu peanbHBIX IPOLIECCOB
JUTSL PEIICHUS HECIOKHBIX
MPUKIATIHBIX 33724, B TOM
qrclie onpeaesss no rpaduky
CKOPOCTh X0/1a IIpoLecca.

—I1P 2.5.6 unTepnpeTupoBaTh
II0JIy4YE€HHBIE PE3YJILTATHI

6.
CraTucruka
U Teopus
BEPOSITHOCTE
H, JIOTUKA U
KOMOMHATOP
HKa

—IIP 1.6.1 OnepupoBarhb Ha
0a30BOM ypOBHE OCHOBHBIMH
OTHCaTETLHBIMU
XapaKTepUCTUKaAMH YHCIIOBOTO
Habopa: cpesiHee
apudmMeTHuecKoe, MeIuaHa,
HauOoJIbIIIee U HAaUMEHbIIIEe
3HAYCHUS;

—IIP 1.6.2 onepupoBaTh Ha
0a30BOM ypOBHE TTOHSATHSIMH:
94acToTa ¥ BEPOSATHOCTh
COOBITHS, CITy4aifHBIN BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMU;

—ITP 1.6.3 BEIUUCIIITE
BEPOSITHOCTH COOBITHIT Ha

B noBcenHEBHOM KU3HU U IIPU

U3Y4YEHHUH JPYTUX MPEIMETOB:

—IIP 2.6.1 BEIYUCAATH WIIH
OIICHUBATH BEPOSTHOCTH
COOBITHI B peasibHOM JKU3HU;

—I1P 2.6.2 BBIOUpATH
MOJXOJISIIIINE METOBI
MIPEACTABICHHS U 00pabOTKHU
JIaHHBIX.

o [IP 1.6.1 onepupoBarb
MOHSITUSIMH: YaCTOTa U
BEPOSTHOCTH COOBITHS, CyMMa
Y TIPOU3BEICHUE
BEPOSITHOCTEH, BEIYHUCIISATH
BEpPOSITHOCTH COOBITHIT Ha
OCHOBE TIOJICUeTa Yncia
HCXO/JIOB;

o [P 1.6.2 BnasieTh OCHOBHBIMU
MOHATHSIMH KOMOWHATOPUKHU U
YMETh UX TPUMEHSTH TIPU
pElIeHNH 3a]1aY;

o [IP 1.6.3 umets
MpeACTaBICHNE 00 OCHOBAX
TEOPUU BEPOSTHOCTEH;
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OCHOBC 1moaC4YcCTa 4ucijiia
HCXOJOB.

B noBcenHEBHOM )XU3HU U IIPU
U3yYEHUH JPYTUX PEIMETOB!

—IIP 1.6.4 oueHuBats 1
CPaBHHBATh B MPOCTHIX
CITy4asiX BEPOSITHOCTH COOBITHI
B PCAIbHOM JKU3HU;

—ITP 1.6.5 yurars,
COTIOCTAaBJIATh, CPABHUBATh,
HHTEPIPETHPOBATH B IMPOCTHIX
CIIyJasiX peajibHble JaHHbIE,
MIPE/ICTABICHHBIC B BUJIC
TabIuIL, AUarpamm, rpaduKoB

B noBcenHEBHOM XU3HU U NIPU
U3yUYEHHUH JPYTUX IPEIMETOB:

o [IP 1.6.4 BEIYMCHIATEL WIIH
OIICHUBATh BEPOSITHOCTH
COOBITHH B peaIbHOM JKU3HH;

o [IP 1.6.5 BrIOMpaTh METOIBI
MOIXOISAIIETO MPEACTABICHUS
1 00pabOTKHU JaHHBIX

7. 'eomeTpust

—I1P 1.7.1 OnepupoBatsb Ha
6a30BOM ypOBHE MOHATUSAMHU:
TOYKa, MpsMasi, IIIOCKOCTh B
IIPOCTPAHCTBE,
napajielbHOCTh U
NEePIEHINKYISIPHOCTD MPSIMBIX
7 TIOCKOCTEM;

—I1P 1.7.2 pacriozHaBatb
OCHOBHBIE BH/IBI
MHOTOTPaHHHUKOB (IIpU3Ma,
nUpaMu/Ia, MPSMOYTOJIbHBIN
napasuienenunes, Kyo);

—ITP 1.7.3 uzo0paxatb
u3ydaemble (PUTYpBI OT PYKH U

—I1P 2.7.1 OnepupoBatb
MOHATUSMHU: TOUKA, IIpsiMas,
MJIOCKOCTh B IPOCTPAHCTRE,
NapajyieIbHOCTh U
MEePHEHANKYISIPHOCTD MPSIMBIX
¥ TIOCKOCTEM;

—I1P 2.7.2 npuMeHsTh Ist
perieHus 3a a4
reoMeTpuueckue GakThl, €CIH
YCJIOBHS IPUMEHEHUS 3a/IaHbI
B SIBHOU (opMe;

—I1P 2.7.3 pemats 3a1auu Ha
HaXO0/JIEHUE T€OMETPUUYECKUX
BEJIMYMH M0 00pasiiaM WiH
aJITopUTMaM;

o[IP 1.7.1 Bnanmetn
T€OMETPUUYECKUMH TTOHITHUSIMU
IIPY PELIEHUN 3a/1a4 1
MIPOBEJIEHUU MaTEeMAaTUYECKUX
pacCyKIeHUN;

o [IP 1.7.2 camocTOsTENBHO
(opMyIHpOBATh OTIPEIEIEHUS
reOMEeTPUUYECKUX QUryp,
BBIJIBUTaTh TUIOTE3bI O HOBBIX
CBOMCTBAax M MPHU3HAKAX
TreOMEeTPUUYECKUX QUTYp U
000CHOBBIBAThH WJTH
OTpOBEpraTh Ux, 0000IIATH
WM KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX KJlaccax
¢buryp, npoBOIUTH B
HECJIOKHBIX CITydasiX

oJIP 2.8.1 UmeTh
npeJcTaBieHne 00
aKCHOMaTUYECKOM METO/IC;

o [IP 2.8.2 B1ageTh NOHATHEM
F€OMETPUUYECKHE MECTAa TOUYEK
B IIPOCTPAHCTBE U YMETh
MPUMEHSTD UX JJIs PELICHUS
3aj1a4;

o [P 2.8.3 ymeTh NpUMEHSATH
JUTSL pellieHus 3a/1a4 CBOMCTBA
TJIOCKUX M IBYTPAHHBIX YTJIOB;

o [IP 2.8.4 BrageTs MOHATHEM
NEePHEHANKYIISIPHOE CEUEHUE
MIPU3MBI U YMETh IPUMEHSTh
€ro IMpH PelICHUH 3a/1a4;

o [P 2.8.5 nmeth
MPEACTABICHUE O Pa3BEPTKE
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C IPUMEHEHUEM IMTPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

—IIP 1.7.4 nenatb (BBIHOCHBIC)
IUIOCKHE YEPTEKH U3 PUCYHKOB
MIPOCTHIX 0OBEMHBIX (DUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y;

—I1P 1.7.5 n3Bnekars
UHPOPMALIUIO O
POCTPAHCTBEHHBIX
reoMeTpHIecKuX (hurypax,
MPEJICTABICHHYIO HA YepTeKax
U PUCYHKaX;

—I1P 1.7.6 npumeHsATh TEOpEMY
[Tudaropa npu BIYUCICHUN
HIIEMEHTOB
CTEpEOMETPUIECKHUX (PHUTYD;

—IIP 1.7.7 HaxoauTh 0OBLEMEI U
IIJIOIIA M TOBEPXHOCTEN
MPOCTEUIIMX MHOTOTPAHHUKOB
C IpUMEHeHueM (HopMy;

—ITP 1.7.8 pacriozHaBatb
OCHOBHBIE BH/IbI TEJI BPALICHUS
(KoHycC, IMIUHIID, cdhepa U
map);

—I1P 1.7.9 HaxoguTh OOHLEMEI U
IJTOMIAAN TOBEPXHOCTEN
MPOCTEUIIIMX MHOTOTPAaHHUKOB
U TeJI BpallleHus C
npUMeHeHHeM (opMyI.

—IIP 2.7.4 nenath (BEIHOCHBIEC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB
00beMHBIX (UTYp, B TOM UHCIIE
pHUCOBaTh BUJI CBEPXY, COOKY,
CTPOUTDH CEUCHUS
MHOTOI'PAaHHHUKOB;

—IIP 2.7.5 u3Biekars,
MHTEPIPETUPOBATH U
peoOpa3oBHIBATH
uH(pOpMaLUIO 0
reoMeTpUUYECKUX QUrypax,
MPEJICTABICHHYIO Ha
yepTekax;

—IIP 2.7.6 npuMeHsThH
reoMeTpuyeckue PaxTol A
pelIeHus 3a1a4, B TOM YUCIIe
MIPEANOIATAIOIINX HECKOJIBKO
[1aroB PEIICHUS;

—IIP 2.7.7 onuChIBATH B3aNMHOE
pPacnoIOKEHUE NPSIMBIX U
MJIOCKOCTEN B IPOCTPAHCTBE;

—I1P 2.7.8 popmynupoBathb
CBOICTBa U MpHU3HAKU HUTYD;

—IIP 2.7.9 noka3sIBaTh
T€OMETPUUECKHUE
YTBEPKICHHUS;

—ITP 2.7.10 BnanmeTh
CTaHJapTHOU KiaccuduKauen
MIPOCTPAHCTBEHHBIX (DUTYP
(mupamMubl, TPU3MBI,
napajuJiejaenunesbl);

knaccuukanuio puryp mo
Pa3IUYHBIM OCHOBAHUSIM;

oIIP 1.7.3 uccinenosarsn
YepTEeXKH, BKITIOYAs
KoMOuHanuu puryp,
W3BJICKATh, HHTEPIIPETHPOBATH
U IpeoOpa3oBbIBATD
nH(pOpMaIIHIO,
IPEJICTaBICHHYIO Ha
yepTexax;

o [IP 1.7.4 pemars 3a7aun
TreOMETPUUECKOTO
COJIep>KaHusl, B TOM YHCIIE B
CUTYallUsX, KOTJa aJrOpUTM
pElICHUs He CIIeYeT IBHO U3
YCIIOBUS, BBIIIOJIHSTD
HEOOXOUMBIE JJIs PEILICHUs
3a/1a4¥ TOTIOJTHUTEIbHbIC
MTOCTPOCHHSI, UCCIICIOBATh
BO3MOXKHOCTh TIPUMEHEHUS
TeopeM u GopMyIT st
peleHus 3a1ay;

oIIP 1.7.5 ymetn
dhopmypoBaTh U JOKa3bIBATh
reOMeTpUUECKUe
YTBEPIKICHHUSI,

o[IP 1.7.6 B1ageTsr HOHATHIMHU
CTEPEOMETPHUH: TIpHU3Ma,
napajuieNenumnea, mupamua,
TeTpas’ap;

o[IP 1.7.7 umetp
MpeICTaBICHHS 00 aKCHOMax
CTEPEOMETPHUH U CIIEACTBHSIX
Y3 HUX B YMETh PUMEHSTH HX
TIPH PEIICHUN 33]1a9;

MHOT'OI'PAHHHMKA U KpaTyauiiem
IyTH HAa IOBEPXHOCTHU
MHOT'OTPaHHUKA;

o [IP 2.8.6 npumeHATH NpU
peueHnu 3a1ad Gopmyiry
paccTosiHUSA OT TOYKH J10
IUIOCKOCTH;

o [IP 2.8.7 Bnaners pa3HbIMU
crioco0amu 3aJaHus MPSIMOi
YPaBHEHUSIMU U YMETb
IPUMEHSTD [IPU PEILICHUN
3aja4;

o [P 2.8.8 npumeHATh Ipu
peLIeHNH 3aa4 U
JI0Ka3aTeNIbCTBE TEOPEM
BEKTOPHBIN METOJ U METOJL
KOOpJMHAT;

o I[P 2.8.9 umers
npeCcTaBlIeHne 00 aKCHOMax
o0bema, MPUMEHATh POPMYJIbI
00BEMOB MPSMOYTOJILHOTO
napasuiesienunena, IpusMsl U
NIUPAMHUJIBL, TETPAdApa IpU
pelIeHNH 3a/1ay;

® IPUMEHSTH TEOPEMBI 00
OTHOILIEHHSIX 00BEMOB MPH
pelIeHnH 3a/1ay;

® IPUMEHSTh UHTETPAJ IS
BBIYUCIIEHUS] 00BEMOB U
IIOBEPXHOCTEN TEJ BpalllCHMS,
BBIUMCJICHMSI TIJIOIAAN
chepuyeckoro mosica 1 oobemMa
I1apOBOTO CJIOS;

® IMETh IIPEJICTaBICHUE O
JBUKEHUSIX B IPOCTPAHCTBE:!
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B noBcenHEBHOM XHU3HU U IIPU
U3yYEHUM JPYTUX IPEIMETOB!

—IIP 1.7.10 cooTHOCUTH
abCTpaKTHbIE TEOMETPHUECKUE
HOHATHUS U (DAKTHI C
peaIbHBIMH KU3HECHHBIMH
00BEKTaMU U CUTYyalUsIMU;

—ITP 1.7.11 ucnons3oBarb
CBOWCTBA MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Guryp s
peleHHs TUIIOBBIX 3a7a4
IPAaKTUYECKOIO COACPIKaHUS;

—I1P 1.7.12 cooTHOCUTH
IJIOIIAAN TOBEPXHOCTEMN TEN
OJTMHAKOBOH (POPMEI
Pa3IUYHOIO pa3mepa;

—I1P 1.7.13 cooTHOCUTH 0OBEMBI
COCYJIOB OIMHAKOBOW (hOpMBI
Pa3InYHOIO pa3Mepa;

—ITP 1.7.14 onenusatrs Gpopmy
HPaBUIBHOIO MHOTOTPaHHUKA
1ocJie CIUJIOB, CPE30B U T.II.
(ompenensiTh KOJINYECTBO
BEpILIKH, pedep U rpaHeit
TIOJTYYeHHBIX
MHOT'OI'PaHHHUKOB)

—IIP 2.7.11 HaxoauTh OOBEMEL U
IIJIOIIA Y TOBEPXHOCTEN
FEOMETPUYECKUX TEJI C
npuMeHeHueM Gpopmyir;

—I1P 2.7.12 BRIUUCIIATE
pacCTOSAHUS U YIJIbI B
MIPOCTPAHCTBE.

B noBcenHEeBHOM XHU3HU U IPH
U3Y4YEHUU JPYrUX IIPEIMETOB:

—IIP 2.7.13 ucnons3oBaTh
CBOMCTBA Fr€OMETPUUECKUX
buryp 11 peuieHus 3aaa4y
IIPAKTUYECKOI0 XapakTepa u
3a/1a4 U3 Ipyrux odnacteit
3HAHUU

o[IP 1.7.8 yMeTh CTPOUTH
CEUEHUs1 MHOTOTPaHHUKOB C
UCIIOJIb30BaHUEM PA3JINYHBIX
METOJI0B, B TOM YUCJIE U
METOJa CIIEOB;

oIIP 1.7.9 nmetn
IIPE/ICTABICHUE O
CKPEIIMBAIOIINXCS NPSMBIX B
IIPOCTPAHCTBE U YMETh
HaXOAWTb YrOJl U PACCTOSTHUE
MEX]ly HUMH;

o [IP 1.7.10 npuMeHATH TEOpEMBI
0 MapaJlIeIbBHOCTH MPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE
IIpU PEIICHUY 3ajay;

o[IP 1.7.11 ymeTb NpUMEHSTH
napauIeIbHOE
IPOEKTUPOBAHUE AJIS
nu3o0paxkeHus puryp;

oIIP 1.7.12 ymeTb NpUMEHSTH
MEePIEeHIUKYIISIPHOCTH MPSIMON
Y TUIOCKOCTH IIPH PELICHNN
3azay;

oIIP 1.7.13 Biagers NOHATHIMU
OpPTOTOHAJILHOE
MIPOEKTUPOBAHKE, HAKJIOHHbBIE
U UX MPOEKIHNH, YMETh
MIPUMEHSTH TEOPEMY O TPEX
MEpHEeHINKYISIpax Npu
pEelIeHNH 3a]1aY;

o[IP 1.7.14 BmageTs MOHATHIMH
paccTosiHue MeXIy GUrypamu
B [IPOCTPAHCTBE, OOIIHIA
NEPHEHIUKYIISP ABYX
CKPEIIMBAIOIIUXCS MPSAMBIX U

napajuIeJIbHOM IIEPEHOCE,
CUMMETPUU OTHOCUTEIILHO
IIJIOCKOCTH, LIEHTPaJIbHOU
CUMMETPUH, TIOBOPOTE
OTHOCHTEIIBHO IIPSIMOU,
BUHTOBOW CUMMETPHUH, YMETh
IPUMEHATDH UX NPU PELIEHUH
3az1ay;

® IMETh IIPEJICTaBICHHE O
IJIOIIAJN OPTOrOHAIBHOMN
IIPOEKLINN;

o [IP 2.8. Y9umerh
IPEJICTaBICHUE O TPEXTPAHHOM
Y MHOTOTPAHHOM YTJIE U
IPUMEHSATH CBOMCTBA IJIOCKUX
YTJI0B MHOTOI'PaHHOTO yIjla
IIPU PEILICHUN 3a/1a4;

o [IP 2.8.10 umeth
IPEJICTaBICHUS O
npeoOpa3oBaHUM 10100us,
TOMOTETHH U YMETH IPUMEHSITh
UX IPHU pELIeHUH 3a]1ay;

e [1P 2.8.11 ymers pemath
3a/1a4M Ha MJI0CKOCTH
METOJaMH CTEPEOMETPHH;

o[IP 2.8.12 ymeTb NPpUMEHSTH
bopMyITl 00HEMOB TPU
pelIeHnn 3a1a4
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YMETh MPUMEHSTDH UX TPU
pELICHUH 3a]1ay4;

o]IP 1.7.15 BnageTs MOHITHEM
YIOJ MEXKIY IPSIMOU U
IUIOCKOCTBIO U YMETh
MIPUMEHATDH €T0 MPU PEIICHUHN
3ajay;

o]IP 1.7.16 BnaneTsr NOHATUIMU
JIBYTPAaHHBIN yTOJI, YTOJI MEX]TY
IJIOCKOCTSIMH,
MepHEHIUKYIISIPHBIC
IJIOCKOCTH ¥ YMETh IPUMEHSATH
WX TIPU pEIICHUH 3a]1a4;

oIIP 1.7.17 BnageTs NOHATHIMU
Npu3Ma, rnapasuiesienumnes] u
MPUMEHSTh CBOMCTBA
napajuieyienumnesa npu
pELLICHUH 3a]1ay;

o I[P 1.7.18 BaameTs NOHATHEM
MPSIMOYTOJIbHBIN
napajieJenumne] 1 IpuMeHsITh
€ro IMpH PEIICHUHN 3a/1a4;

oIIP 1.7.19 BageTs NOHATHIMHU
NUpaMuIa, BUIAbl TUPAMHU]T,
3JIEMEHTBI IPABUIIBHON
MHUPaMUJIbl U YMETh TPUMEHSATH
WX TIPH pEIIeHUH 3a/1a4;

oIIP 1.7.20 nmeTn
MPEACTABICHUE O TEOPEME
Diiniepa, MpaBUIbHBIX
MHOTOTpaHHUKAX;

oIIP 1.7.21 BnazmeTs NOHATHEM
IUTONIAJY TOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
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MIPUMEHATDH €T0 MPU PEIICHUHN
3a]ad4;

oIP 1.7.22 BnaneTs NOHATUIMU
Tesa BpaleHust (LUIUHIp,
KOHYC, Iap u cdepa), ux
CEUYCHHS U YMETh PUMEHSITh
WX TIPH pEIICHUH 3a]1a4;

oIP 1.7.23 BnafeTs NOHATUIMU
KacaTeJIbHbIE TIPSIMBIC U
IJIOCKOCTH ¥ YMETh PUMEHSATH
Y3 IpU PEIICHUH 337124,

oIIP 1.7.24 BageTs NOHATHIMU
00BEM, 00BEMBI
MHOT'OTPaHHUKOB, TEJ
BpAILCHUS U TIPUMCHSATH UX
MIPU PEIICHUHU 3a/1a4;

oIIP 1.7.25 umeTh
MPEACTaBICHUE O Pa3BEPTKE
IWJIMHPA U KOHYCa, TUIOMIaIn
TMOBEPXHOCTU LUJUHIPA U
KOHYCa, YMETh IPUMEHSITh X
MIpU PEIICHUU 33/1a4;

o[IP 1.7.26 umeTh
MpEeACTaBICHHUE O MJIOIIAIN
chepsl U yMETh IPUMEHSTD €T0
MIpU PEILICHUH 3a/1a4.

B noBceHEBHOM KU3HU U NIPU
W3YYEHUHN JPYTUX IPEIMETOB:

oIIP 1.7.27 cocTaBisdTh C
HCIIOJIb30BAHUEM CBOMCTB
TeOMETPUUYECKUX PUTYp
MaTeMaTHYEeCKAE MOIEIH ISt
pelIeHus 3a/1a4 MPaAKTUIECKOTO
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XapakTepa u 3a/1a4 u3
CMEKHBIX JUCIUTUINH,
HCCIEeA0BaTh MOJyYeHHbIE
MOJIEJIA U HHTEPIPETUPOBATH
pe3ysbTar.

8. Bexropsl u
KOOPJMHATHI B

—IIP 1.8.1 OnepupoBarth Ha
0a30BOM ypOBHE MOHSTUEM

—IIP 2.8.1 OnepupoBatb
MOHSITHSIMH JIEKAPTOBBI

oIIP 1.9.1 BnaneTrs moHATUSIMU
BEKTOPBI M KX KOOPJAHHATHI,

o [1P 2.9.1 Haxoquth 00BEM
napaJulesieuIe1a u TeTpalipa,

IPOCTPAHCTBE | JI€KapTOBBI KOOPAUHATHI B KOOPJIMHATBI B IPOCTPAHCTBE, | o IIP 1.9.2 yMeTh BBIIOIHATE 3a/laHHbIX KOOpAMHATaMU
IMPOCTPAHCTBE; BCKTOp, MOYJIb BCKTOpPA, orepaly HaJli BEKTOpaMu, CBOMX BCPUIUH;
—I1P 1.8.2 HaxoauTh PaBEHCTBO BEKTOPOB, oIP 1.9.3 MCIOIB30BATE o [1P 2.9.2 3amaBarh NpAMyIO B
KOOPJAWHATHI BEpIIMH Ky0a u KOOpJMHAThl BEKTOPA, YIoJl CKAISIPHOE [IPOM3BEICHIE IIPOCTPAHCTBE;
HPpAMOYTOJIBHOI'O MEXKAY BEKTOpaMH, CKaIsApHOC BEKTOPOB Ipu penieHuu 3aaa4q; | o [IP 2.9.3 naxonuts pacctosiHue
napaenenunesa IIPOU3BE/IEHUE BEKTOPOB, o I1P 1.9.4 mpumMeHsATH OT TOYKH JI0 IUIOCKOCTH B
KOJUIMHCAPHBIC BCKTOPLI; ypaBHEHHE TUIOCKOCTH, cucreMe KOOpAUHAT;
—IIP 2.8.2 HaxoauTh paccTosHUE bopMyITy pacCTOSIHUS MEXKTY o [IP 2.9.4 HaxooMTh PacCTOSHUE
MEKAY AByMS TOUKAMHU, CYMMY | poykamu, ypaBHEHHE chepbl MEX]y CKPEIIMBAIOIIMHUCS
BCKTOPOB U IIPOU3BCIICHUC IPH PELICHUH 33/1aY; IPSIMBIMU, 33/IaHHBIMH B
BCKTOpa Ha HHCJIO, YTOI MEKAY | o [TP 1.9.5 npuMEHSATH BEKTOPHI CUCTEME KOOPIAMHAT
BEKTOPAMH, CKaJISIPHOE 1 METOJT KOODIMHAT B
NPOMU3BECHUE, PACKIIAbIBATD MPOCTPAHCTBE TIPH PeLeHHH
BEKTOP TI0 IBYM 3anau
HEKOJUIMHEapHBIM BEKTOpaM;
—IIP 2.8.3 3agaBaTh IIOCKOCTD
yYpaBHEHHEM B JIEKapTOBOIi
CUCTEME KOOpPJIMHAT;
—I1P 2.8.4 pemarp npocreiiime
3aJ1auM BBEJICHUEM BEKTOPHOTO
Oazuca
9. Uctopus | —IIP 1.9.1 OnuceiBats —I1IP 2.9.1 IIpencraBnath Bkaang | oIIP 1.10.1 MmeTs
MaTeMaTHKU OTJIeNIbHBIE BBIJAIOIIUECS BBIJIAIOIINXCSI MATEMATUKOB B

pe3yNbTaThl, MOJyUYEHHBIE B
XOJI€ pa3BUTHsI MATEMaTUKH
KaK HayKH;

—ITP 1.9.2 3HaTh NpUMeEpHI
MaTeMaTUYECKUX OTKPBITUN U

pa3BUTHE MAaTEMATUKH U UHBIX
Hay4HBIX 00acTei.

MPEJICTaBICHUE O BKIIAJIE
BBIJTAOIUXCS MATEMATUKOB B
pa3BHUTHE HAYKH;

o[IP 1.10.2 moHumars posib
MAaTeMaTUKHU B Pa3BUTHHU
Poccun
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UX aBTOPOB B CBSI3U C
OTEYECTBEHHOUN U BCEMUPHOI
UCTOPHUEH;

—I1P 1.9.3 nornmats poib
MaTE€MaTUKHU B Pa3BUTUU
Poccun

10. Meroasr | —I1P 1.10.1 [TpumeHsTH —I1P 2.10.1 Ucnonb3oBathb oIIP 1.11.1 Hcnonb30BaTh oIIP 2.11.1 npuMeHATH

MaTeMaTHKU U3BECTHBIE METOJIbI IIPU OCHOBHBIE METO/IbI OCHOBHBIE METOIBI MaTeMAaTHUECKIe 3HAHUS K
pelICHUH CTaHAAPTHBIX J0Ka3aTe/IbCTBA, IIPOBOJAUTH JI0Ka3aTeIbCTBA, IIPOBOAUTH HCCIIEOBAHUIO OKPYKAOIIETO
MaTeMaTHYeCKUX 3a]ay; JI0Ka3aTeIbCTBO U BBINOJIHATh JI0Ka3aTeIbCTBO U BBIITOJIHATh

Mupa (MOJeNUpPOBaHHE
—I1P 1.10.2 3ameyaTh 1 OIIPOBEPIKEHHUE. OMPOBEPKEHUE;

XAPAKTEPH30BATS oTIP 1.11.2 npnveHsTs (hM3HUECKUX TIPOIIECCOB,
MaTeMaTHICeCKHe OCHOBHBIE METOIbI PEILCHHS 3a/1a4H SKOHOMUKH)
3aKOHOMCEPHOCTH B MaTEeMaTHUYCCKHUX 3a7ad.
OKpYXKaroIein
JIeCTBUTEIIBHOCTH.

1.2.3. Oomme xommnerenmun (3 ®I'OC CII0)

OK Ne OO61re KOMIEeTeHIINN
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2. CTPYKTYPA M COJAEPXKXAHUE PABOYEH IPOIPAMMBI YUYEBHOI'O IPEJIMETA

2.1. O6beM y4eGHON HArpY3KM M BHAbI y4eGHO# paGorbi®

Bun yueOHo# padoThI

O0BbeM yacoB

O0bem 00pa3oBaTe/IbHON HATPY3KH:

210

B TOM YHCJIC:

TeopeTnieckoe o0yueHue (ypok, JeKIus)

198

J'Ia60paTOpHI>Ie 3aHATUA

MPAKTUYCCKUC 3aHATUA

CEMUHApBI

VHJIUBUYyaJIbHBINA TPOEKT

CamocTosiTe/ibHasi padoTa (Bcero)

B TOM 4HUCJIC:

CaMOCTOATCIIbHAA pa60Ta Hal UTHIUBUYAJIbHBIM IIPOCKTOM

Koncyabranuu

IIpomexyTounas arrectanus B popme SK3aMeHa

& Ipu peammzanmu OOIT B cootBeTcTBHN ¢ PT'OC CIIO 3+,
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2.2. KajleHDapHO-TeMaTH4YeCKHUi IUVIAH U coAep:KaHHe Y4eOHOro npeaMeTa

MATEMATHKA
HAUMeHOB8aHUe
HanmenoBanue | Coaepkanue yueOHOro marepuaja u popMbl OpraHu3anumn Oo0beMm Ne Vposeus | Koabl pe3yabraTos,
pa3aesioB U TeM | JAesiTeIbHOCTH 00y4aAIOIIHXCHA 4acoB 3aHSATHSI, | YCBOCHHs | (DOPMHUPOBAHUIO
KaJeHaa KOTOPBIX
pHbIE crocoo0cTByeT
CpOKH, 3JIEMEHT
NMPorpamMmbl
1 2 3 4 5 6
BBeaenue. 2
BBenenue Coaep:xanue yue0HOro MaTepHaJia 2
3HaueHue MpeaMeTa AJis OCYIIECTBIEHUS NPOPEeCCHOHATbHON 1 1 1 JIP 4.5,7.5
JIeSITeIbHOCTH B COOTBETCTBHUU CO CHEUMANLHOCTBIO. Llenu u 3amaun MIIP 2.1,2.4
u3ydeHus: ydeOHoro npenmera ocBoeHun rnpogeccuii CI10 u MIIP 3.2,3.4
cnenuansHocTeit CI1O. MHpOopMaimOHHO-METOIMYECKOe 00eCTICUeHHE 1P 1.10.3
VI
JlabopaTopHble 3aHATHS
JlaGopaTopHbIe 3aHIATHSI HE MPEAYCMOTPEHBI
IlpakTHYecKkHe 3aHATHA
[TpakTUueckue 3aHATHSI HE MIPEAYCMOTPEHBI
KonTposbHasi padora
KonTponbhas pabora Ne 1 BxoaHas quarHocTuka 1 2
CamocrosiTesibHasi padoTa ofyuaommxcs’®
CamocTtosTenpHas paboTa o0yyaronmxcs He TPeIyCMOTpeHa
Pazgen 1 Pa3BuTHne NoHATHS 0 YHCIIE 8
Tema 1 Copepxxanue yyeOHOro MmarepuaJia 8 JIP 4.5,7.5

9 CamocTosTenpHas paboTa 00y4aromMXCsl YKa3bIBAETCA B CIAEAYIONIMX CIydasX:

a) mpu peamuzanun ®I'OC COO u ®I'OC CIIO 3+ ¢ yueToM crieruaabHOCTH/IPOdeCCHu;
0) no auciuIUIHEE «Y 9e0HO-uccaenoBaTeabekas aesrenbHocTy npu peammsamu @I'OC COO u @I'OC CIIO no TOII 50, akryanusupoBarasix I'OC CIIO ¢ yuetom
CITEITUATBHOCTH/TIPOECCHH.
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CamocrtosiTesibHasi padoTa 00y4YalomMXcst

CaMocTosTenbHas pa60Ta 06yqa101u14xc;1 HC IpCAYyCMOTPCHA

PazButne Llenble n paunoOHANIbHBIE YKCIIA. [[eiCTBUTENbHBIC YUCTIA. 7 3-9 MIIP 2.1, 2.4
TIOHSTHS O [TpuGmmxeHnbple BeraucieHus. KommiekcHbie yuca. MIIP 3.2,3.4
qHCIe P 1.2.1, 1.2.3,
1.25,1.2.7
JlaGopaTopHble 3aHATUS [P 2.2.1-2.2.2, 2.2.4,
JlaGoparopHble 3aHATHS HE IPELYCMOTPEHBI 296
IIpakTnyeckne 3aHATHSA
[IpakTHyeckue 3aHsATHsI HE MPEyCMOTPEHBI
KonTposabHas paGora
Kontponbhast pabota Ne 2 JleiicTBHsI HaJl UUCIaMHU 1 10
CamocrosiTesibHas padora o0yuarommuxcs '’
CamocTtosTenbpHas paboTa o0yyaronmxcs He TPeIyCMOTpeHa
Paznen 2 KopHu, crenenn u jiorapupmbl 26
Tema 2.1 Coaep:xxanue yueOHOIro MaTepHuaJia 9
Crenenu u KopHu HaTypaslbHOI CTETIEHU U3 YUCIIAa U UX CBOMCTBA. 8 11-18 JIP 4.5,7.5
KOPHH. CremneHu ¢ paluoOHaIbHBIMU MTOKA3aTEISIMH, UX CBONCTBA. MIIP 2.1, 2.4
CreneHnu ¢ 1eCTBUTEIBHBIMH TOKA3aTENSIMU. MIIP 3.1, 3.2, 3.4
CBoiicTBa CTENEHU C AeWCTBUTEIbHBIM MIOKA3aTENIEM. [P 124,126,128
JlabopaTopHble 3aHATHS [P 2.2.5-228
JlaGoparopHble 3aHATHS HE IPETyCMOTPEHBI
IlpakTHYecKkHe 3aHATHA
[IpakTHdeckue 3aHsATHs HE MPETyCMOTPEHBI
KonTposbsHasi padora
KontponbHas paborta Ne3 CreneHu U KOpHH 1 19

Tema 2.2 Coaep:xxaHue y4eOHOIro MaTepuaJia 9

10 CamocTosTenbHas paboTa 00yJarOIMXCsl YKa3bIBAETCS B CIELYOIMX CIIydasx:
a) mpu peamuzanun ®I'OC COO u ®I'OC CIIO 3+ ¢ yueToM crieruaabHOCTH/IPOdeCCHu;

0) no auciwIUInHEE «Y 9e0HO-uccaenoBaTeabekas aesrenbHocTy npu peammsamun @I'OC COO u @I'OC CIIO no TOII 50, akryanuzupoBarasix @I'OC CIIO ¢ yuetom

CITEITUATBHOCTH/TIPOGECCHH.
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Jlorapudm. OcHoBHOE JorapupMuUyecKoe TOXIECTBO. JlecsaTuynbie u 8 20-27 JIP 4.5,7.5
Jlorapupm HaTypalbHbIe Jlorapudmel. [IpaBuna aeiicTBuii ¢ orapudmamu. MIIP 2.1, 2.4
4yucna. Ilepexoq K HOBOMY OCHOBAHHUIO. MIIP 3.2,3.4
JlabopaTopHble 3aHATHS P 1.2.2,1.2.4,
JlaGopaTopHble 3aHITHS HE PEyCMOTPEHBI 1.2.6,1.2.8
IpakTHyecKue 3aHATHS [P 2.2.3,2.2.5-2.2.7
[TpakTuyeckue 3aHATHsI HE NPEyCMOTPEHbI
KonTpoabHasi padora
Kontposbaas pabora Ne4 Jlorapudm. Jlorapudmudeckue ypaBHeHHS 1 28
CamocrosiTeibHasi padoTa 00y4al0IMXCs
CamocrosiTenbHas pabota 00yJaonmxcs He peyCMOTpeHa
Tema 2.3 Coaep:xxanue yueOHOro MaTepuaJia 8
ITpeobpaszosanu | [IpeoOpazoBaHue palMOHAIBHBIX, HPPALMOHAIBHBIX CTEIICHHBIX, 8 29-36 JIP 4.5,7.5
e MTOKa3aTeJIbHBIX M JIOTApU(PMUIECKUX BBIPAKECHUH. MIIP 2.1,2.4
anreOpandeckux | JlaGopaTopHble 3aHATHS MIIP 3.1,3.2,3.4
BBIPOKCHHUN JlaGopaTopHbIe 3aHATHS HE MPEAYCMOTPEHBI [P 1.2.9-1.2.11
IIpakTH4eckue 3aHATHSA [P 2.2.12-2.2.13
[TpakTuyeckue 3aHATHsI HE MPelyCMOTPEHbI
KonTposbHasi paGora
KoHTposibHasi paboTa He MpeaycMOTpeHa
CamocrosiTeibHas padoTa 00y4al0IMXCH
CamocTtosTenbpHas pabota o0yyaromxcs He IPeyCMOTPEHa
Pa3nen 3 I'eomerpus. IIpsiMbie M IVIOCKOCTH B IIPOCTPAHCTBE 18
Tema 3.1 Copepxanue yyeOHOro MmarepuaJia 18
[psimbIe n B3anmHoe pacrionokeHue JByX MPSIMBIX B TPOCTPAHCTBE. 17 37-53 JIP 4.5,7.5
IIJIOCKOCTH B [TapajyuieabHOCTB IPSIMON U INIOCKOCTH. 11apaininenbHOCTh MIIOCKOCTEN. MIIP 2.1,2.4
IIPOCTPAHCTBE [lepnenauKyIIPHOCTD MPSAMOM U TUIOCKOCTHU. [lepnenaukynsp u MIIP 3.1,3.2,3.4

HAaKJIOHHAsA. YTOJI MEXIY MPAMOU U TUIOCKOCTHIO. JIByrpaHHbIN yroJl.
Yron mexay miockocTsMu. [lepneHuKyIsipHOCTh ABYX IIOCKOCTEH.
['eomeTpuyeckue mpeodpazoBaHUs MPOCTPAHCTBA: MapaIeIbHBINA
MEPEHOC, CHMMETPUSI OTHOCUTEINIBHO IUIOCKOCTH. [lapamiensHoe
npoekTupoBanue. [lnowads opmozonanvhol npoexyuu. VIzobpaxenue
IIPOCTPAHCTBEHHBIX QUTYD.

ITP 1.8.1
ITP 2.8.1, 2.11.1
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JlabopaTopHble 3aHATHS

JlaboparopHble 3aHATHS HE IPETYCMOTPEHBI

HpaKaneCRne 3AHATUSA

IIpakTHuecKue 3aHATHsI HE IPEAYCMOTPEHBI

KonTposabHas paGora

Konrponbnas pabota Ne 5 IIpsiMble M MIJIOCKOCTH B IPOCTPAHCTBE

54

CamocrosiTesibHasi padoTa 00y4arImmxcst

CamocrosTenpHas paboTa 00yJaonmxcsi He MPeyCMOTPEeHa

Paznea 4

KomOunatopuka

10

Tema 4.1
JIeMEeHThI
KOMOMHATOPUK
"

Coaep:xxanue yueOHOIro MaTepHuaJia

10

OcHOBHbIE IOHATHS KOMOMHATOPHUKU. 3a7auu Ha MOJACUYET Yncia
pa3MelleHH, IepecTaHOBOK, coueTaHuil. Pemenue 3anau Ha nepeGop
BapuanToB. ®opmyna 6unoma Herotona. CBoCcTBa OMHOMHHAILHBIX
k03 PuuuentoB. Tpeyronbuuk Iackais.

10

55-64

JIP45,5.1,75
MIIP 2.1,2.4
MIIP 3.2, 3.4

1P 1.2.14-1.2.17

JlabopaTopHble 3aHATHS

JlaboparopHble 3aHATHS HE IPETYCMOTPEHBI

HpaKTuqecm[e 3aHATHSA

IIpakTHueCcKue 3aHATHSI HE PEAYCMOTPEHBI

KonTposbsHasi padora

KoHTposibHasi paboTa He MpeayCMOTpeHa

CamocrosiTeibHas padoTa 00y4al0IMXCs

CamocTosTenbpHas pabora o0yyarolmxcs He IPeyCMOTPEHa

Pasznen 5

I'eomerpusi. KoopanHaThl H BEKTOPBI

14

Tema 5.1
Koopnunats! u
BEKTOPBI

Coaep:xxanue y4eOHOIro MaTepuaJia

14

65-78

[TpsimoyronbHast (AexkapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmyIia pacCTOSHUS MEX1y IByMsl TOUKaMu. Y paBHEHUs cepsl,
nirockocmu u npsamou. Bexropsl. Monyns Bektopa. PaBeHcTBO
BEKTOPOB. CI105k€HNE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCJIO.
PasnokeHne BeKTOpa Mo HAMPaBICHUAM. YTOJI MEXAY ABYMS
BekTopaMu. ITpoekuns BekTopa Ha ocb. KoopamHaTsl BEKTOpa.

JIP 4.5,7.5

MIIP 2.1, 2.4
MIIP 3.1, 3.2, 3.4
P 1.2.14 — 1.2.17

ITP 1.9.1-1.9.2
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CKa.HSIpHOe MPOU3BCACHUC BCKTOPOB. Hcnonbs3oBaHue KOOpAUHAT U
BCKTOPOB IIPU pCHICHUN MaTEMATHYCCKUX U IPUKIAJHBIX 3aa4.

JlabopaTopHble 3aHATHS

JlaboparopHble 3aHATHS HE IPETYCMOTPEHBI

IIpakTnyeckne 3aHATHSA

IIpakTHuecKue 3aHATHsL HE IPEAYCMOTPEHBI

KonTposabHas paGora

KonTponbHas paboTa He IpeTyCMOTpEeHa

CamocrosiTesibHAasi padoTa 00y4armmxcst

CamocTosTenbHas pabora o0yyaroluxcs He IPeyCMOTpEHa

I1P 2.9.1-2.9.4

Pasznen 6

OcHOBBI TPUTOHOMCTPHUM

28

Tema 6.1
OcHOBHBIE
TPUTOHOMETPHY
ecKue
TOXECTBA.

Coaep:xanue yueOHOro MaTepHuaJia

10

®Dopmysl puBeaeHus. PopMyiisl cia0keHUs1. POPMyJIbl yABOCHUS
@PopMyJIbl TOJIOBUHHOIO yIJIa.

79-87

JlabopaTopHble 3aHATHS

JlaboparopHble 3aHATHSL HE MIPEyCMOTPEHbI

IlpakTHYecKkHne 3aHATHA

IIpakTHUeCcKHEe 3aHATHSI HE MPEAYCMOTPEHBI

KonTposbsHasi paéora

KontponpHas padorta Ne 6 TpuroHomeTpruieckue TOXIeCTBa

88

CamocrosiTenbHast padoTa 00y4al0IMXCs

CamocTosTenbHas paboTa o0yyaroumxcs He IPeIyCMOTpeHa

JIP 4.5,7.5

MIIP 2.1,2.3,2.4
MIIP 3.1,3.2,3.4
I1P1.2.2,1.2.12 -
1.2.13,

1P 2.2.3,2.2.7-2.2.8

Tema 6.2
[TpeobpazoBanu
sl IPOCTENIINX
TPUTOHOMETPHUY
€CKUX
BBIPKECHUI

Coaep:xanue yueOHOro MaTepuaJia

[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUUECKUX (DYHKIIMIA B
MIPOU3BEICHUE U IPOU3BEACHUS B CyMMY. BoipaosiceHue
MpUSOHOMEMPUUECKUX PYHKYULL Yepe3 MAHSEHC NONO0BUHHO2O0
apaymenma.

89-94

JlabopaTopHble 3aHATHS

JlaGopaTopHble 3aHATHSI HE MTPEyCMOTPEHbI

IIpakTHYeckHe 3aHATHA

[IpakTHUyecKue 3aHATHSI HE MIPEAYCMOTPEHBI

KonTposbsHasi paGora

KontposnbHasg paboTa He IpeaycMOTpeHa

JIP 4.5,7.5

MIIP 2.1,2.4
MIIP 3.2,3.4

[P 1.2.14 - 1.2.17

[P 2.2.7-2.2.11
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CamocTtosiTeibHast padoTa 00y4alOIMXCS

CamocTtosTenbHas paboTa o0yyarolmxcs He IPeyCMOTpeHa

Tema 6.3 Conep:xkaHue yueOHOIro MaTepuaJa 12
Tpuronomerpuu | Ilpocreiiiue TpuroHoMeTpudeckue ypasHenus. [Ipocreiiue 11 95-105 JIP 4.5,7.5
ecKue TPUTOHOMETPHUUYECKUE HEPABCHCTBA. MIIP 2.1, 2.4
YpaBHEHHUS U JlabopaTopHble 3aHATHS MIIP 3.1,3.2,3.4
HEPaBEHCTBA JlaGopaTopHbIe 3aHATHS HE IIPELYCMOTPEHEI [P 1.2.14 -1.2.17
IIpakTHyeckue 3aHATHSA P 1.3.1,1.3.4
IIpakTHyecKHe 3aHATHS HE NPETyCMOTPEHBI I1P 2.3.1-2.3.3,
KontpoabsHasa padora 2.3.5-2.3.6
Kontponbnas paGota Ne7 TpuroHoMerpuueckue ypaBHEHUsS U 1 106
HEpaBEHCTBA
CamocrosiTeibHasi padoTa 00y4al0IMXCs
CamocrosiTenbHas paboTa 00ydaroumxcs He peyCMOTpeHa
Paznea / DYHKIUH, UX CBOICTBA U IpaguKH 16
Tema 7.1 Coaep:xxanue yueOHOIro MaTepHuaJia 4
OyHKIUH OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaUeHUil; rpaduk QyHKIMH, 4 107-110 JIP 4.5,7.5
nocTpoeHue rpa@ukoB QyHKIMHI, 3aJaHHBIX PA3JIMYHBIMU CITIOCOOAMH. MIIP 2.1, 2.3, 2.4
JlabopaTopHble 3aHATHS MIIP 3.1,3.2,3.4
JlaGopaTopHble 3aHsTHs HE TPEyCMOTPEHbI ITP 1.1.1-1.1.6
IIpakTHyeckne 3aHATHSA [P 2.1.1-2.1.4
[TpaKTHYECKHE 3aHATHS HE NPEXYCMOTPEHBI 1P 1.2.14 -1.2.17
KonTtpoJsbHasi padora [P 1.4.1-1.4.5
KonTponpHast paboTa He MpeTyCMOTPEeHA. [P 2.4.1-2.4.3
CamocrtosiTesibHasi padoTa 00y4YaoIMXcst
CamocrosTenbHas paboTa 00yJaonmMxcs He MPeyCMOTpeHa
Tema 7.2 Coaep:xaHue y4eOHOro MaTepuaJia 4
CBoiicTBa MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUUEHHOCTD, 4 111-114 JIP4.5,7.5
GYyHKIIH. nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIEE MIIP 2.1,2.3,2.4

U HauMEHbIlIee 3HaUYSHMs, TOUKH dKcTpeMmyma. I'paduueckast
uHTepnpetanus. [Ipumepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B
peabHbBIX Mpolieccax U sIBIEHUsX. ApupMeTHUECKUE Onepaly Hajl

MIIP 3.1,3.2,3.4
P 1.1.1-1.1.6
1P 2.1.1-2.1.4
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¢ynkuusamu. Crnoxxnas pyskuus (komnosuuus). [Tonarue o
HENPEPBIBHOCTH (DYHKIIHH.

JlabopaTopHble 3aHATHS

JlaboparopHble 3aHATHS HE IPETYCMOTPEHBI

IIpakTnyeckue 3aHATHS

IIpakTHuecKue 3aHATHsL HE IPEAYCMOTPEHBI

KonTpoabHas pabora

KontpospHas paboTa HE IPEIyCMOTPEHA.

CamocrosiTesibHAasi padoTa 00y4armmxcst

CamocrosTenpHas padoTa 00yJaonMXxcsi He MPeIyCMOTpPEeHa

ITP 1.4.6-1.4.9

I1P2.4.2, 2.4.4-2.4.7

Tema 7.3. Coaep:xxaHue y4eOHOIro MaTepHuaJia
OO6patHbie OO6nacth onpeaesieHus ¥ 00J1acTh 3HAYCHUH 00paTHOM (PYHKITUH. 115-117 JIP4.5,7.5
byHKIHN. ['padux oOpaTHOH QyHKINH. MIIP 2.1,2.4
JlabopaTopHble 3aHATHSA MIIP 3.2,3.4
JlabGoparopHble 3aHATHS HE IIPETYCMOTPEHBI P 1.1.1-1.1.6
IlpakTHYeckne 3aHATHA 1P 1.4.1-1.4.5
[IpakTHyeckue 3aHsATHsI HE MPETyCMOTPEHBI
KonTposabnas padora
KoHTtposnbHas paboTa He IpeayCcMOTpeHa
CamocrtosiTeibHasi padoTa 00y4YalOIMXCs
CamocrosTenbHas paboTa 00yJaonmxcs He peyCMOTpeHa
Tema 7.4 Coaep:xxaHue y4eOHOIro MaTepuaJia
Crenennele, Onpenenenus GyHKIMHA, MX cBoHCcTBa U rpaduku. [IpeobpasoBanus 118-122 JIP 4.5,7.5
IoKasareNnbHble, | rpa@ukoB. [lapanenbHblil HepeHoC, CAMMETPHUS OTHOCUTENIBHO Oceit MIIP 2.1,2.4

MIIP 3.1,3.2,3.4
[P 1.2.14 - 1.2.17

norapu(@MHUUECK | KOOPAMHAT U CHMMETPHsI OTHOCUTEIBHO Havana KOOPIHHAT,

ue u CUMMETPUS OTHOCUTENIBHO NMPSAMOM Y = X, pacTsSyKEHUE U CKATHE
TPUTOHOMETPUY | BAOJb OCEM KOOpAMHAT. TP 1.4.8-1.4.9
eckue QyHKIMH. | JlaGopaTopHbIe 3aHATHS ITP 2.4.8-2.4.10
OOGparnble JlabGopaTopHble 3aHATHS HE IPETYCMOTPEHBI ImP 1.11.1
TPUTOHOMETPUY | JIpakTHYeCKHEe 3aHATHH

eckue GpyHKIUHU ITpakTHyecKue 3aHsATHSI HE MPETYCMOTPEHBI
KonTposbsHasi paGora

KoHTposibHasi paboTa HE MpeaycMOTpeHa
CamocrtosiTeibHast padoTa 00y4alOIMXCS




CamocrosTenbHas paboTa 00yJaonmxcst He MpeyCMOTpeHa

Pa3znen 8

I'eomeTpusi. MHOTOrpaHHUKM U KPYIJible Tejla

24

Tema 8.1
MHoOrorpaHHuku

Conep:kaHue y4eOHOI0 MaTepuaa

Bepmunsl, pebpa, rpaHu MHOTOTpaHHUKA. Paseepmra. MuozoepanHvle
yenvl. Buinyknvie mnocoepannuku. Teopema Junepa. llpuszma. [psmas
u HaknonHas nipusma. [paBunbnas npusma. [apannenenunen. Kyo.
[Tupamupa. [TpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.
Cummerpun B KyOe, B mapaiesienuIie/ie, B MPU3Me U MUPaMUJIC.
Ceuenus ky0a, mpu3mbl U upamuibsl. [IpeacraBienue o mpaBUIbHBIX
MHOTOTpaHHMKax (TeTpa’zape, Ky0e, OKTasipe, 10AeKadape U
HUKOCadIpe).

123-130

JlabopaTopHble 3aHATHS

JlaboparopHble 3aHATHS HE IPETYCMOTPEHBI

HpaKTuquRue 3aAHATUSA

HpaKTI/IquKHe 3aHATHUS HC IPEAYCMOTPCHBI

KonTposabHnas paGora

KonTponbaas padora Ne 8§ MHOrorpaHHuKu

131

CamocrosiTenbHast padoTa 00y4al0IMXCs

CamocTtosTenbHas pabota o0yyarolmxcs He IPeIyCMOTPEHa

JIP 4.5,7.5

MIIP 2.1,2.4
MIIP 3.1,3.2,3.4
ITP 1.8.2-1.8.6,

1.8.10,1.8.14
ITP 2.8.2-2.8.13,
2111

Tema 8.2
Tenan
MOBEPXHOCTHU

BpalleHUs

Coaep:xanue yueOHOIro MaTepuaJa

[Hunmuuap u konyc. YcedeHHbli konyc. OCHOBaHUE, BBICOTa, OOKOBast
MOBEPXHOCTh, 00pa3yrolas, pa3BepTka. OceBble CEUeHUS U CEUCHUS,
napajuienabHbie ocHoBaHuo. [llap u cdepa, ux ceuenus. Kacarenbuas
TJIOCKOCTH K cdepe.

132-139

JlaGopaTopHble 3aHATHSA

JlabGopaTopHble 3aHATHS HE IPETYCMOTPEHBI

IIpakTHYeckHe 3aHATHA

[IpakTHUyecKue 3aHATHSI HE MPEAYCMOTPEHBI

KonTtposabnasi padora

KonrtpoabHas paborta Ne 9 Tena u mOBepXHOCTH BpaIlleHUs

140

CamocTtosiTesibHast padoTa 00y4YaloIMXCcst

CaMocTosTenbHas pa60Ta 06yqa101u14xc;1 HC IpCAyCMOTPCHA

JIP 4.5,7.5

MIIP 2.1, 2.4
MIIP 3.1,3.2,3.4
ITP 1.8.8, 1.8.10,

1.8.14
TP 2.8.2-2.8.13,
2111

Tema 8.3

Coaep:xxanue yueOHOIro MaTepuaJia
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H3mepenus B
reoMeTpHH

O6wem u ero usmepenue. Marerpanshas ¢popmyna oobema. opmMyisl
o0bema Ky0a, MPSIMOYTOJIFHOTO Mapaiesenumnena, Ipu3Msl,
Hapa. PopMyibl 00beMa THpaMuIbl U KoHyca. DopMyITbl
IUTOIIA/TV ITOBEPXHOCTEH NWIMHAPA U KoHyca. PopMyisl 00beMa 1mapa
u momanu cdepsl. [logobue Ten. OTHOMEHNS TUTOIAACH
HOBEPXHOCTEH U 00BbEMOB MOIOOHBIX TEII.

141-145

JlabopaTopHble 3aHATHS

JlaboparopHble 3aHATHS HE IPETYCMOTPEHBI

IIpakTnyeckne 3aHATHSA

IIpakTHuecKue 3aHATHsI HE IPEAYCMOTPEHBI

KonTposabHnas paGora

Kontponbhast padota Ne 10. O0bembl TeI

146

CamocrosiTesibHasi padoTa 00y4aOIIUXCs

CamocrosTenpHas paboTa 00yJaronmxcst He MPeIyCMOTPEeHA

JIP 4.5,7.5

MIIP 2.1,2.4
MIIP 3.1,3.2,3.4
IP 1.2.14 -1.2.17

ITP 1.8.7, 1.8.9-
1.8.13
ITP 2.8.2,2.8.3,
2.8.13

Pasznen 9

Hayana MaTeMaTH4eCKOro aHaJu3a

12

Tema 9.1
IlocienoBarenn
HOCTH.

Coaep:xxanue yueOHOIro MaTepuaJia

CrniocoObl 3a/1aHNS U CBOMCTBA YHCIIOBBIX MOCJIEI0BATEIBHOCTEM.
THouamue o npedene nocnedogamenvrnocmu. Cywecmgosanue npedena
MOHOMOHHOU 02panudenHol nocredosamenviocmu. CyMMUpOBaHUE
nocienoBarenbHOCTEN. beckoHeuHo yObIBaromas reoMerpuyeckast
IIPOrPECCHsi M €€ CyMMa.

147-149

JlabopaTopHble 3aHATHS

JlaGoparopHble 3aHATHS HE IPETyCMOTPEHBI

IIpakTHYecKkHe 3aHATHA

HpaKTI/ILIeCKI/Ie 3aHATUSA HC INPCAYCMOTPCHEL

KonTposbHasi paGora

KonTtposbHasg paboTa He IpeayCcMOTpeHa

CamocrtosiTesibHasi padoTa 00y4YalomMXcst

CaMocTosTenbHas pa60Ta o6yqarom1/1xc;1 HC peAyCMOTpCHA

JIP 4.5,7.5

MIIP 2.1,2.4
MIIP 3.2,3.4

IP 1.2.14-1.2.17

Tema 9.2
[IpounsBoHasl.

Conep:kaHue y4eGHOro MaTepuaJjia

[TonsiTve 0 MPoU3BOAHON PYHKIIMH, €€ T€OMETPUUECKHI U
buznueckuit

150-157

JIP4.5,5.1,7.5
MIIP 2.1, 2.4
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CMBICIIBI. YpaBHEHHE KacaTelbHOU K TpapuKy (HyHKIIHH.
[Tpon3BoaHBEIE CyMMBI, Pa3HOCTH, IPOU3BEACHMUS], YACTHBIE.
[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKUUH. [Ipumenenue
IPOM3BOIHON K UCCIIEI0BAaHUIO (DYHKIMI U IOCTPOECHUIO I'paMKOB.
IIpouseoonvie obpammnou pynxyuu u komnosuyuu gynkyuu. IIpumeps
MCII0JIb30BaHUs IPOU3BOAHON I HAX0XKICHUS HAWIyYIlero peleHus
B IIPUKJIAJIHBIX 3a7a4ax. Bropas npousBoiHasi, €€ reOMETpUUECKUN 1
dusnueckuit cMmbica. HaxoxaeHue ckopocTu A mpolecca, 3aaHHOTo
dbopmyIoii u rpadukom

JlabopaTopHble 3aHATHSA

JlaboparopHble 3aHATHS HE IPETYCMOTPEHBI

HpaKTuquRue 3aHATHSA

HpaKTI/IquKHe 3aHATHUSA HC IPEAYCMOTPCHBI

KonTposbHasi paGora

Kontponbnast pabota Ne 11 IlponsBoaHasi u ee NpuMeHEHUE

158

CamocrosiTe/ibHasi padoTa 00y4aluuxcs

CamocTtosTenbpHas paboTa o0yyarolmxcs He TPeIyCMOTpeHa

MIIP 3.1,3.2,3.4
IP 1.2.14 -1.2.17

ITP 1.5.1-1.5.6
ITP 2.5.1-2.5.6
ITP 1.10.1-1.10.3
ITP 2.10.1

P 1.11.2

Pa3znea 10

HMHuTerpaJ u ero npuMeHeHmne

12

Tema 10.1
ITepBooOpaznas
¥ MHTETpal.

Coaep:xxaHue yueOHOro MaTepuaJia

[TpuMeHeHne onpeaenIeHHOro HHTErpana Juis HaXOKACHUS 10N
KpuBosIMHENHHOM Tpaneunu. @opmyna HetoTona—Jleitbnua.
[TpuMepbl IpUMEHEHHs] UHTerpajia B pU3HKe U T€OMETPHH.

11

159-169

JlabopaTopHble 3aHATHSI

JlaGopaTopHbIe 3aHATHUS] HE IPEAYCMOTPEHBI

IIpakTnyeckue 3aHATHS

[IpakTHUecKue 3aHATHSI HE IPEAYCMOTPEHBI

KonTposbsHasi padora

KonTponbaast padota Ne 12 TlepBooOpa3Hasi M1 HHTETpaj

170

CamocrosiTeibHasi padoTa 00y4alOIMXCs

CamocTtosTenbpHas pabota o0yyarolmxcs He IPeyCMOTpEeHa

JIP4.5,5.1,7.5
MIIP 2.1,2.4
MIIP 3.1,3.2,3.4
IP 1.5.5

ITP 1.10.1-1.10.3

ITP 2.10.1

Pasznen 11

DJieMeHThI TeopuH BeposiTHOcTell. CTaTHCcTHKA

10
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Tema 11.1

Conep:xxanue yueOHOro MaTepHuaJa

DJIeMeHTBbI

Teopuu

BEPOSATHOCTEM
Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOXKEHUE U YMHOKCHUE 171-174 JIP45,5.1,75
BeposTHOCTEH. [IoHATHE 0 HE3aBUCUMOCTH COOBITHH. J[ucKkpeTHas MIIP 2.1, 2.4
cilyuyaiiHas BeJIMYMHA, 3aKOH €€ pacnpeieneHus. YucnoBeie MIIP 3.2, 3.4
XapaKTEPUCTUKH TUCKPETHOM CiTydaitHOM BenmnuuHbI. [loHsTHE O 1P 1.2.14 - 1.2.17
3aKoHE OOJIBIINX YHCE. [P 1.6.2-1.6.4

I1P 2.6.1-2.6.2

JlabopaTopHble 3aHATHS
JlabopaTopHbIe 3aHATHS HE ITPEITYCMOTPCHBI
IIpakTH4yecKkue 3aHATHS
[TpakTHYecKHe 3aHITHS HE MPEIYCMOTPEHBI
KonTposabnas paGora
KonrponpHas padorta Ne 13D5meMeHTHI TEOPUH BEPOATHOCTEH 175
CamocrosiTesibHasi padoTa 00y4aIIUXCs
CamocTtosTenpHas padoTa 00yJaronmxcs He TPeyCMOTPEHA

Tema 11.2 Conep:xxanue yueOHOro MaTepuasa

DJIeMeHTBbI

MaTeMaTHYeCK

O CTATHCTUKH
[IpencraBienue qaHHBIX (TAOIULBI, JUArpaMMbl, TpapuKH), 176-180 JIP45,7.5

TeHepalibHass COBOKYIIHOCTD, BBI60pKa, cpeaHee apI/I(l)MeTI/ILIeCKOC,
Mmeauana. Iloastue o 3agadax MaTeMaTUIYECKON CTaTUCTUKHU.

MIIP 2.1,23,2.4
MIIP 3.1, 3.2,3.4
IP 1.2.14 -1.2.17
P 1.6.1,1.6.5

JlabopaTopHble 3aHATHS

JlabopaTopHble 3aHSATHS HE TPETyCMOTPEHbI

IIpakTHYeckHe 3aHATHA

[IpakTHUeCcKHe 3aHATHSI HE MPEAYCMOTPEHBI

KonTposbHasi paGora

KontpospHasg paboTa He IpeaycMOTpeHa

CamocrosiTesibHasi padoTa 00y4YaloIMXCcst

CaMocTosTenbHas pa60Ta 06yqa101u14xc;1 HC IpCAyCMOTPCHA
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Paznen 12 YpaBHeHHsI H HEPaBEHCTBA 18
Tema 12.1 Coaep:kaHue y4eOHOT0o MaTepHaJia 7
YpaBHeHUS U PanronanbHbIe, HppalliOHATILHBIC, TOKA3aTEIbHBIC U 6 181-186 JIP4.5,7.5
CHCTEMBI TPUTOHOMETPUUYECKUE YPABHEHHS U CUCTEMbI. PABHOCUIIBHOCTh MIIP 2.1, 2.4
YPaBHEHUM. YpaBHEHUM, HEPABEHCTB, cUCTEM. OCHOBHBIE IIPUEMBI UX PELICHUS MIIP 3.1,3.2,3.4
(pazyioxeHue Ha MHOXKHUTEIH, BBEJICHUE HOBBIX HEM3BECTHBIX, P 1.3.1-1.3.4
MOJICTAHOBKA, rpa)UIeCKuil METON). TP 2.3.1-2.3.3,
JlaGopaTopHble 3aHATUS 2.35-2.3.6,2.4.7
JlaGopaTopHble 3aHATHUS] HE IPEAYCMOTPEHBI
IIpakTHyecKue 3aHATHSA
[TpakTHyeckue 3aHATHsI HE NPeyCMOTPEHbI
KonTposbHasi paGora
KontposbHas pabora Ne 14. Pemenue ypaBHEeHUIH 1 187
CamocrosiTesibHasi padoTa 00y4aOIIUXCs
CamocTosTenbpHas padora o0yyarouxcs He IPeyCMOTpEHa
Temal2.2 Coaep:xanue yue0HOIro MaTepHaJia 7
Hepasencraa. PanmonaibHEIC, HppallMOHATILHBIC, TTOKA3aTEIbHBIC H 6 188-193 JIP 4.5,7.5
TPUTOHOMETPUUYECKHE HEPAaBEHCTBA. OCHOBHBIE IPUEMBI X PELICHHUSL. MIIP 2.1,2.4
JlabopaTopHble 3aHATHUSI MIIP 3.1,3.2,3.4
JlaGopaTopHbIe 3aHATHUS HE IPEAYCMOTPEHBI ITP 1.1.1-1.1.6
IpaKkTHYeCKHE 3aHATHS [P 2.1.1-2.1.4
[TpaKTHYECKHE 3aHATHS HE IPELYCMOTPEHBI 1P 2.3.1-2.3.3,
KonTposbsHasi paGora 2.3.5-2.3.6
KonTponbHast pabota Ne 14 PemeHue HepaBeHCTB 1 194
CamocrosiTeibHasi padoTa 00y4aOIMXCS
CamocTosTenbpHas pabota o0yyarolmxcs He IPeyCMOTpeHa
Tema 12.3 Copepxxanue yyeOHOro MmarepuaJia 4
Hcnons3oanne | Meron naTepBanoB. HM300paxeHrne Ha KOOPIUHATHOHN IIOCKOCTH 4 195-198 JIP 4.5,7.5
CBOMCTB U MHOK€ECTBA PEIICHUN YPABHEHUI U HEPABEHCTB C JBYMS MIIP 2.1,2.4
rpa¢uKoB MIEPEMEHHBIMHU U UX CUCTEM. MIIP 3.1,3.2,3.4
(GyHKuuii npu JlaGopaTopHble 3aHATHS P 1.1.1-1.1.6
penieHnu JlabGopaTopHble 3aHATHS HE IPETYCMOTPEHbI 1P 2.3.4,2.4.7

IIpakTnyeckue 3aHATHS
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YpPaBHEHUU U [IpakTruecKue 3aHATHs HE IPEAYCMOTPEHBI

HEPaBEHCTB. KonTpoabHasi paGora

KoHnTposnpHas paboTa HE MpeaycMOTpeHa
CamocTtosiTeibHasi padoTa 00y4aIOIMXCS
CamocrosTenbHas paboTa 00y4aroUMXcsl He IPeIyCMOTpeHa

Hroro: 198 u.
KoncyabTanmum 6 u.
IIpome:kyTOouHAas aTTeCTANMS: IK3AMEH. 6 u.
Bcero: 210 u.

Buympu kasicooco pazdena ykaswigaiomcs coomeemcmeyiowue memvl. Ilo Kadcooil meme onucvisaemcs cooepoicanue yuebHo2o mamepuana (6
OUOAKMUYeCKUX eOUHUYAX), HaUMEHOBAHUS He0OXO0OUMbIX ﬂaQOpamoprllfc pabom u npaKmMudecKux 3aHAmMul (0OmoeibHO O KAHCOOMY 8UOY), KOHMPOIbHbIX
pabom, a maxdice NPUMEPHAsE MEMAMUKA CAMOCMOSMENbHOU ga6ombz . Ecnu npedycmompeno 6vinonHeHue uHOUSUOYAIbHbIX NPOEKMos8 no OUCYUNUHe,

onucvieaemcs ux npumepras memamuka. Obvem uacos onpeodensemcs NO Kaxcoou nosuyuu cmonoya 3 (ommeyeno 36e300ukou *). Yposenv oceoenus
npOCmMasisAemcs Hanpomue OUOAKMu4ecKux eOuHuy 6 cmoaoye 4 (ommeueno 08yms 36e300uxamu **).

I[J'I}I XapaKTCPUCTUKH YPOBHA OCBOCHM:A y‘-IC6HOl"O MaTepHalia UCIIOJIb3YIOTCA CIICAYIOIINC 0003HaYCHHS:
1. — 03HaKOMUTEIILHBIN (y3HaBaHI/Ie paHeC N3YUCHHBIX 06’bCKTOB, CBOI/ICTB)

. — PENPONYKTUBHBIH (BBIIOIHEHHE JEATENLHOCTH 110 00pasily, HHCTPYKIMH UIIH 101 PyKOBOACTBOM)
. — IPOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSTEIHHOE BBIIIOJHEHUE I€ATEIbHOCTH, pellIeHHE TPOOIEMHBIX 3a/1a4)

11 B cimyuae, ecnm caMoCTOATENBHAS padoTa npexycMoTpena YaeOusm mianom mo OOIT
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3. YCJOBHUSA PEAJM3AIINNA PABOYEN IMPOIPAMMBI YYEBHOI'O IPEJIMETA

3.1. MaTepuaibHO-TEXHHYECKOe 00ecreyeHme:

Jlns peanuzanuu mporpaMMbl yaeOHOH TpeaMera MaremaTtrka uMeeTcs

yaeOHbIi kabuHeT Ne 401 «MaremMaTuyecKue IPUHIHUIBI TOCTPOCHHSI KOMITBIOTEPHBIX CETEH»
VKA3b18AEMCsl HAUMEHOB8AHUe KabuHema

OoOopynoBanue kKaOUHeTa M PadOUYMX MECT:
pabodee MecTo mpenogaBaTens - 1;

— paboyme MecTa Mo KOJUYECTBY 0OyJaromuxcs - 28;
— TUIAKaThl, HATJISATHBIC TTOCOOWS;

mkad(bl) s XpaHeHHUs y4eOHbIX MaTepuaos - 2.

TexHUUYeCKHE CPeACTBA:

— HHTEPAKTUBHAs MaHENb;

— MEPCOHAJIbHBIN KOMITBIOTEP;
— mpuHTEp (YepPHO-OCIBIi);

3.2. UupopmanmoHHOe o0ecniedeHne peain3aliu NporpaMmsbl (mepedeHb y4eOHBIX M3aHUI, MHTEPHET-PecypcoB, 10MOJIHUTEIbHOM
JIMTEPATYpPhbI)

OcCHOBHbBIE MCTOYHUKH IJIS1 CTY/ICHTOB:

Artanacsa JI.C., bByty3oB B. ®@., Kagomues C.b. u ap. 'eomerpusi: Yue6. mist 10—11 k. cpen. mk. — M.: TIpocsemenue, 2014.

bammakoB M.M. Marematuka: yueOHUK Ui CTYA. yupexaeHuil cpen. npod. odpazoBanus. — M., 2014.

bammakoB M.1. Matematuka. COOpHUK 3a1a4 IpOodUIbHON HAIIPaBICHHOCTH: yuel. ocodue sl CTyA. yUpexaeHui cpel. npod. oopazosanusd. — M.,
2014.

bammvakoB M.M. Maremaruka. 3anauynuk: yue0. mocobue Ijs CTyI. yupexaeHuit cpe. nmpod. oopazosanus. — M., 2009.

Mopakosud A.I'. u np. AnreOpa u Hayana matemarudeckoro ananm3a. 10-11 kmaccel. B 2 4. Y. 2. 3agaunuk /Ui ydammxcsi o0nieoopa3oBaTeIbHbIX
yupexieHuit (0a30Bblil ypoBeHb); o pen. A.I'. bopakosuua — M.: Muemo3suna, 2009.

Mopakosuy A.I'. AnreOpa u Havanma Marematudeckoro anamusa. 10-11 xmaccel. B 2 4. Y. 1. YueOGHHK 11 yyammxcs o0meoOpa3oBaTeIbHBIX
yupexieHui (0a3oBbIif ypoBeHb) — M.: MuemosuHa, 2013.
JJis npenogaBareJis:

bammvakos M.U. Marematuka: KH. 1J1s ipernioiaBaresisi: Metos. mocooune. — M., 2013 bammakos M.I.,
JlonoJHUTeIbHbIE HCTOYHUKH:
HNHuTepHer- pecypcebl:

www. fcior. edu. ru (Mugopmayuonnsvle, mpeHuposouHvle U KOHMPOIbHbIE MAMEPUATBL).
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www. school-collection.edu.ru (Eounas xonnexyuu yughposvix obpazosamenbHbix pecypcos).
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4. KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHMS PABOYEN ITIPOT'PAMMBI YUYEBHOI'O IIPEJMETA

CucrteMa KOHTPOJISI ¥ OLIEHKHU PEe3yJIbTAaTOB 0 yueOHOMY MpeIMeTy pa3paboTaHa B COOTBETCTBHH C JIOKAIbHBIMA HOPMATUBHBIMU JIOKYMEHTaMH:
- [Tonoxenue o TEKyLIEM KOHTPOJIE 3HAHUI U IPOMEXYTOUYHOHN aTTeCTallui 00yYaroINXCs;

- [Tonoxenwue o pa3padboTke HoHAA OICHOYHBIX CPEACTB JIUIS MPOBEACHHS TEKYIIETro, pyOeKHOr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTeCTaI[H
o0ydJaronmxcs;

OCHOBHBIM 00BEKTOM CHCTEMBI OLICHKH, €€ COJICPKATSIBbHOU U KpUTepUalibHOM 0a3oii BeICTymaroT TpedoBanus GI'OC COO, koTopbie KOHKPETU3UPOBAHBI
B [lnmanupyemsbix pe3ynbratax ocBoeHus oOydaromumucs [IpuMepHol ocHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbI cpeHero odmiero oopazoBanus (2016 r.). B
paboueii mporpaMMe yueOHOTro MpeaMeTa IIaHUPyeMble Pe3yNIbTaThl (JIMUHOCTHHIE, METAIIPEIMETHBIC U MPEIMETHbBIC) PACIPE/ICIICHBI 110 pa3/iejaM U TeMaM.

ypOBHCBHﬁ IMOJAXO0J K OI€HKE IPCAMETHBIX pe3yjbTaToB obecneynBaeTcs ABYMs IpylIiaMi UX MPEACTABIICHUA:

«BBINTyCKHUK HAY4YHTCS» — MPOMUIBHBIN YPOBCHB;

«BBINIYCKHUK TIOJYYHUT BO3MOXXHOCTh HAYYHTHCSD» — POQHIBLHBINA YPOBEHB.

I'pymma pe3ynbTaToB « BEITYCKHUK HAYYHTCS MPEICTABISET COOOU PE3ysIbTaThl, JOCTHIKEHHE KOTOPBIX 00SCIIEYMBACTCSI B OTHOIIICHUU BCEX
o0y4aromuxcsl.

['pynna pe3ynbraToB « BBIMYCKHUK MOIYYUT BO3MOXHOCTh HAYUYUTHCS» OOECIEUnBAETCs B OTHOIICHWH Hanbosee MOTUBUPOBAHHBIX U CIIOCOOHBIX
oOydJaronuxcs.

Oco0eHHOCTH OLleHKH JIMYHOCTHBIX pe3yJIbTaTOB

@®opMuUpOBaHUE JMYHOCTHBIX pE3yJNbTaTOB OOECIIEUYMBAETCS B XOJ€ pealM3alil BCEX KOMIIOHEHTOB OOpa30BaTENbHOM JESTENbHOCTH, BKJIIOYAst
BHEYPOUHYIO J€STEIbHOCTD.

B cooTtBercTBHU C Tpe60BaHI/I}IMI/I droc Coo JOCTHIKCHUC JIMYHOCTHBIX PE3YJILTATOB HEC BBIHOCUTCA HAa UTOTOBYIO OLICHKY o6yqa10mﬂxc;1, a ABJIICTCA
npeaAMETOM OLICHKHN B(b(i)eKTI/IBHOCTI/I BOCHI/ITaTeJ'IBHO-06p330BaT€J'IBHOI\/II ACATCIIBHOCTH TCXHUKYMaA.

Bo BHyTpeHHEM MOHHMTOpPUHIE MPEIyCMOTpEHa OlleHKa C(HOPMUPOBAHHOCTH OTAEIBHBIX JIMYHOCTHBIX PE3yJIbTaTOB (COOINIIOJIEHHE HOPM M IpPaBUII
MOBEJCHMsI, TMPUHATHIX B TEXHUKYME; ydacTHe B OOILIECTBEHHOW >KM3HM TEXHHMKyMa, OJMKaillee COLHalbHOE OKpYXEHHE, OOILIeCTBEHHO-TI0JIE3HAs
JeSTeNbHOCTh, OTBETCTBEHHOCTb 3a PE3yJbTaTbl OOydYeHHs; CIOCOOHOCTH JI€laTh OCO3HAHHBIA BBIOOP CBOEH 00pa30BaTEIbHON TPAEKTOPUHU; LIEHHOCTHO-

CMEICJIOBBIC YCTAaHOBKHU 06yqa}01m/1xcs[). PGSYJ'II)TaTBI, IMMOJIYUYCHHBIE B XOA€ BHYTPCHHHUX MOHUTOPHUHIOB, HUCIIOJB3YIOTCA TOJBKO B BHUJAC arpCrupOBaHHBIX
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(YycpeaHEeHHBIX, aHOHUMHBIX ) JaHHBIX.

BHyTpeHHHII MOHMTOPUHI OpPraHU3yeTCs aJIMUHUCTpAlMeld TEXHUKYMa M OCYLIECTBIISAETCS KypaTOpOM IMPEUMYIIECTBEHHO Ha OCHOBE €KEIHEBHBIX
HaOJI0ACHUH B X0/1¢ yUeOHBIX 3aHIATUH U BHEYPOUHOU JIEATEITLHOCTH, KOTOPBIe 00001Iat0TCs B KOHIIE Y4eOHOTO r0/1a U MPEICTABIISIOTCS B BU/IE XapaKTEPUCTUKU
1o (hopMme, yCTaHOBICHHON 00pa30BaTeIbHON OpraHu3anuei.

Oco0eHHOCTH OLIEeHKH MeTanpeAMeTHbIX pPe3yJbTAaTOB

OHGHKa MCTAIIPpEAMETHBIX PE3YJIbTATOB IO y‘{e6HOMy npeamMeTy «MaremaTtuka» OCYHICCTBIISCTCA B (bopMe KOMILIEKCHOM HpOBequHOﬁ pa6OTBI I10
AUCHUITIIIMHAM 06meo6pa3013aTeanoro OUKJIa B HA49aJIC U KOHIIC y‘l€6HOFO roaa.

Oco0eHHOCTH OLIEHKH NPeIMEeTHBIX Pe3yJ1bTATOB

OHGHKa IMPEAMCTHBIX PE3YJbTATOB BCACTCA MPCIOAABATCIIEM B XOA€ IMPOULCAYP TCEKYLICTO KOHTPOJA H HpOMeXCYTOqHOﬁ aTTcCTallu, a TaKXKC
aHMHHHCTpaHHCﬁ TEXHUKYMaA B XOAC€ BHYTPECHHCT'O MOHUTOPUHI'A y‘le6HBIX JTOCTHIKCHUH.

JUist TeKyliero KOHTPOJIE M IMPOMEXYTOUHOW aTTecTallMM IperojaBaTesieM co3laH kKomiieke oneHouHbix cpencts (KOC). KOC BximouatoT B cedst
KOHTPOJIbHO-OLIEHOYHbIE MaTepHalbl, IpeJHa3HaueHHbIE Ui OMNpEJeNIeHHs] COOTBETCTBUS (WJIM HECOOTBETCTBHUS) HHIMBUIYAIbHBIX 00pa30BaTENIbHBIX
JOCTUKEHUM OCHOBHBIM IOKA3aTENISIM OLICHKH PE3yJIbTaTOB OCBOEHUS IIPEIMETA.

I/IBMepeHI/IIO " OLICHKE IMOMAJICKAT MPEAMETHBIC PC3YJIbTAThI O6y‘-IeHI/IH «BBIHYCKHI/IK Ha HpO(l)I/IJ'IBHOM YPOBHC HAYUUTCA».

ITpenmeTtHbie pe3ynbTaThl « BBITYyCKHUK Ha 6a30BOM ypOBHE MOJYYUT BO3MOXKXHOCTh HAYUYUTHCS» MOTYT OBITh BHIHECEHBI HA TPOMEKYTOUHYIO aTTECTALIUIO
B KadyecTBe Au(phepeHInpoOBaHHbBIX 3aJaHUN

B tekymieil onieHKe MCMOIB3YIOTCS pa3indHble (OPMBI U METO/IbI TPOBEPKHU (YCTHBIE U MUCbMEHHBIE ONPOCHI, TECTUPOBAHUE, MPAKTUYECKUE PAOOTHI)

[IpomexxyTouHast aTTecTanus 1Mo JUCIUIUIMHE TPEICTaBIACT COO0N MPOIEeaypy aTTECTAMKU O0YUYAIOIMIUXCS M MMPOBOJAUTCS 110 3aBEPIICHUHN €€ OCBOCHHS.
[TpomexxyTouHas arTecTamus o JUCIUILINHE TPETyCMOTPEeHa B popMe IK3aMeHa.

B ciydae mcnonb30BaHUS CTaHIAPTU3MPOBAHHBIX M3MEPHUTENBHBIX MaTEpUalOB KPUTEPUH JOCTHUKEHMS/OCBOEHHUS y4eOHOro Marepualia 3aJaeTcsl Ha
ypoBHE BBINTOJIHEHUS He MeHee 60% 3amanuii 6a30Boro ypoBHs wiH morydeHus 60% oT MakcHMalIbHOTO Oaylia 3a BBHITIOJHEHHE 33JaHuil 0a30Boro ypoBHs. B

nepuo BBeneHust PI'OC COO momyckaeTcsi yCTaHOBIEHHE KPUTEPHsI OCBOEHUS yueOHOTO MaTepraia Ha ypoBHe 50% oT MakcuMaabHOTO 0ajiia 3a BBHITIOJIHEHHE
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3aJaHuH.

IIpenmeTHbIEe pe3yabTaThl 00y4YeHUsI \ Ioka3zarTesnun \ DopMbI U METOIbI OLIEHKH

BbinycKHUK Ha yri1y0JIeHHOM YPOBHE HAYUYMTCS

1. jieMeHTBhI TEOPHH MHOKECTB M MATEMATHY€CKOM JIOTUKH

o IIP 1.1.1 CBO6OAHO OTIEPHPOBATH > MOHATUAMHY: 90-100% npaBHIBHBIX OTBETOB/PEUICHUN OLIEHKA 5 Texkymuii KOHTPOJIb: 24
KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBA, (0TNIMYHO); YcTHBIN onpoc
IOZIMHOXKECTBO, IepeceueHue, oobeaunenne u passoctb | /0-89% mnpaBuilbHBIX OTBETOB/pELIEHUH OlLleHKa 4 Dkcnpecc-opoc
MHO>KECTB, YACIIOBBIE MHOXECTBA Ha KOOPJAMHATHON (xopori0); [TucbMeHHBIE OTIPOCHI
PsIMOM, OTPE30K, HHTEPBAJL, TOJIyHHTEpBaJ, 50-69% mpaBUIBLHBIX OTBETOB/PEIICHUH OlleHKa 3 TectupoBanwue
IPOMEKYTOK C BEIKOJIOTOM TOUKOM, TpapuuecKoe (YIOBJIETBOPUTEIBHO); KonTtponbHas pabora
[IPEICTABIICHIE MHOXECTB Ha KOOPAHHATHOI rtockocty; | Menee 50%* mpaBuibHbIX 0TBETOB/pelnenuii ouenka 2 | JlomaiiHee 3a1anue

o [IP 1.1.2 3agaBaTh MHOKECTBA MEPEUUCICHUEM U (HEeyAOBIETBOPHUTENBHO) CamocrosiTenpHas padora
XapaKTePUCTHUCCKUM CBOHCTBOM; 3amuTa 3JIEKTPOHHBIX

o [IP 1.1.3 mpoBepsITh NPUHAIICKHOCTD dJIEMEHTA Ipe3eHTaluH
MHOYECTBY; VueOHOo-1103HaBaTEIbLHEIE

3aaun
VYueOHo-TIpakTUUeCKHe 3a1a9u
[IpoBepka pe3ynpTaToB U X012
BBITIOJTHCHHSI PAKTUICCKUX

¢ [IP 1.1.4 HaxoauTh NepecevyeHue U 00bEeTMHEHUE
MHOXECTB, B TOM YHCJIE MPEICTaBIEHHBIX rpauyecku Ha
YUCJIOBOW MPSIMOM M HA KOOPAMHATHOM IIOCKOCTH.

TP 1.1.5 ucnonp30BaTh YNCIOBBIE MHOXKECTBA HA

KOOPJIMHATHOM MPSMON M Ha KOOPIUHATHOH IIIOCKOCTH pabot

JUISL OTIMCAHHSI PEATTbHBIX MPOLIECCOB U SBICHUI. HpOMemyToqlrslaﬂ
aTTecTanus:
JuddepenupoBaHHbIN 3a4eT,
9K3aMeH

2. Yucia M BbIpaKeHHS

o [IP 1.2.1 CBoGonHO onepupoBaTh MOHATHSIMU: Beinomnnser:
HaTYpaJIbHOE YHCJI0, MHOXKECTBO HATYPAJIbHBIX YHCETI,

123necb 1 panee: 3HaTb onpegeneHne NOHATUA, 3HaTb M yMeTb 060CHOBbIBaTb CBOICTBA (NMPU3HAKM, €C/IM OHWM €CTb) NOHATUA, XapaKTepM30BaTb CBA3M C APYTMMU NOHATUAMM, NPEACTaBAAsA
O4HO MOHATME KaK YacTb LLeJIOCTHOrO KOMIJ/IEKCa, MCMO0/Ib30BaTb NMOHATHUE U ero CBOMCTBA NPU NPOBEAEHUM PACCYKAEHWUI, AOKA3aTeNbCTB, PEeLeHnM 3a4au.

13 B neprog BeegeHms ®roC COO fonycKkaeTca yCTaHOB/IEHME KpUTEpUA 0CBOeHUs yuebHOro matepuana Ha yposHe 50% oT makcumasibHoro 6ana 3a BbinosiHeHne 3a4aHuii 6a3osoro
YpOBHA

14 TIpenogaBarenno HEOOXOJMMO CAMOCTOSATENFHO KOHKPETU3HPOBATE NIEPEUEHE (POPM U METOJI0B OLIEHKHU C YIETOM crieHU(pUKU 00YUEHHUS MO TUCHMILIUHE.

15 dopma poMeEKyTOUHOM aTTeCTAMH 10 AUCHUILIMHE YKA3BIBAETCS B COOTBETCTBHH ¢ YueOHBIM 11anom OOIL.
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IEJI0€ YHCII0, MHOXKECTBO LEJIBIX YHCEIl, OOBIKHOBEHHAs
IpoOb, necaTHUHAs IpoOb, CMELIAaHHOE YHCIIO,
PaLMOHATILHOE YHMCII0, MHOYKECTBO palliOHAJIBHBIX YHCET,
UPPaLMOHAIIBHOE YHCIIO, KOPEHb CTEIEHU N,
JEHCTBUTENIBHOE YUCIIO, MHOYKECTBO JIEHCTBUTEIBHBIX
4HCell, FeOMETPUYECKasi MHTEpIIPEeTalus HaTypaJIbHbIX,
LEJIbIX, PALIMOHAJIBHBIX, JEMCTBUTEIbHBIX YHCEN,

o [P 1.2.2 moHuMaTh 1 OOBSICHATH PA3HUILY MEXKTY
MO3ULMOHHOM U HEMO3ULIMOHHON CUCTEMaMHU 3alluCu
YHCEJL;

o [IP 1.2.3 nepeBoauTh uncia U3 OAHON CUCTEMBI 3aITUCH
(cucTeMBbl CUMCIICHUS) B IPYTYIO;

o [IP 1.2.4 noka3bIBaTh M UCIOJIH30BATh IPU3HAKU
JEIMMOCTH CyMMBI U IIPOU3BEICHUS IIPU BBITIOJHEHUH
BBIUMCJICHUM U PELLIEHUH 3a]ay;

o [IP 1.2.5 BBINONHATH OKPYTJIEHUE PALlMOHATIBHBIX U
VPPALMOHAIIBHBIX YHCEN € 3aJaHHOW TOYHOCTBIO;

o [IP 1.2.6 cpaBHMBATH ACUCTBUTEIIHLHBIC YUCIIA PA3HBIMU
crocobdamu;

o [IP 1.2.7 ynopsiaounBaTh 4ucia, 3allMCaHHbIE B BUJE
OOBIKHOBEHHOH M JECATUYHOH IpodH, dnca,
3aMMCcaHHbIe C UCIOJBb30BaHUEM apu(PMETHIECKOTO
KBaJ[paTHOT'O KOPHS, KOPHEH cTeneHu 0oJblie 2;

o [1P 1.2.8 BBINONHATH BEIYUCICHUS U PE0OPa30BaHUS
BBIPAXEHUM, COlepKalUX JEHCTBUTENbHbIE YUCIIA, B TOM
YHCJIe KOPHU HaTypaJIbHBIX CTEIICHEM;

o [IP 1.2.9 BBINONHATH CTaHJAPTHBIE TOXKIECTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX,
JOrapu(pMHUECKUX, CTEIEHHBIX, UPPALIUOHATBHBIX
BBIPAKCHMUIA.

o [IP 1.2.10 BBIMOMHATH U OOBSICHATH CPAaBHEHHUE
pE3yJIbTaTOB BBIYMCIICHUH IPU PELIEHUH TPAKTUYECKUX
3a/1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIYUCICHHH,
UCIIOJIb3Ys Pa3Hble ciocoObl CPaBHEHUI,

ApudmeTrndeckre IeHCTBUI HAl YHUCIIAMU, COYETast
YCTHBIE U IUCbMEHHBIE IPUEMBI.

Haxoxnenne npuOImKeHHbIX 3HAYCHUH BETMYHH U
MOTPEITHOCTEH BhIUMCICHUH (aOCOTIOTHON 1
OTHOCUTEJIBHON);

CpaBHEHHE YHCIOBBIX BHIPAXKEHUM.

Haxosxnenne om0k B MpeoOpa3oBaHUIX M BHIYMCICHUSIX
(OTHOCHUTCS KO BCEM IYHKTAaM IIPOrPaMMBlI).
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o [IP 1.2.11 3anuckiBaTh, CpaBHUBATh, OKPYTJIATh
YUCJIOBBIC JAaHHBIC PCAJIBHBIX BEJIMYUH C
HCIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHUSL.

3. ypaBHeHI/Iﬂ H HEPaBCHCTBA

o [IP 1.3.1 CB0OOHO OTIEPUPOBATH MOHATUSIMHU:
yYpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SBJIAIOILEECS CICICTBUEM
JpYyroro ypaBHEHUs, ypaBHEHUS, pABHOCUJIbHBIE Ha
MHOX€ECTBE, pAaBHOCUJIbHbIE IPe0Opa30BaHUsl ypaBHEHUH;

o [IP 1.3.2 pemarb pa3Hble BU/Ibl ypAaBHEHUI U HEPABEHCTB
U UX CUCTEM, JPOOHO-paLIMOHAJIbHBIE U
UPpaLOHAJIbHBIE;

o [IP 1.3.3 oBnazeTs OCHOBHBIMM TUIIAMU IOKA3aTEIbHBIX,
JOTapu(PMHUUECKUX, HPPALNOHATBHBIX, CTEIEHHBIX
YPaBHEHUI U HEPABEHCTB U CTAHJAPTHBIMU METOAAMHU UX
pelIeHU U IPUMEHATh UX [P PELICHUH 33]1a4;

¢ [1P 1.3.4 npumensts TeopeMy besy k pemienuto
YpPaBHEHU;

o [IP 1.3.5 mpumensTh TEeOpeMy Buera s perenns
HEKOTOPBIX YPABHEHMI CTEIICHU BBIIIE BTOPOU;

o [IP 1.3.6 moHMMAaTh CMBICI TEOPEM O PAaBHOCHIIBHBIX U
HEPAaBHOCWJIbHBIX TPEOOPA30BAHUSIX YPAaBHEHUHN U YMETh
UX JIOKa3bIBaTh;

o [IP 1.3.7 BnageTs MeTOIaMU PELICHUS YPaBHEHMUI,
HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METOT
peleHnst 1 000CHOBBIBATh CBOI BBHIOOD;

o [IP 1.3.8 ncnonb3oBaTh METO MHTEPBAJIOB IS pELICHUS
HEPaBEHCTB, B TOM YHCIIe APOOHO-pallMOHAIBHBIX 1
BKJTIOYAOIIUX B ce0sl MpPaLlMOHATIBLHBIC BHIPAKECHHUS;

o [1P 1.3.9 pemats anredbpanueckue ypaBHEHHs U
HEPAaBEHCTBA U UX CUCTEMBI C MapaMeTpaMu
areOpandeckuM U rpapuueckuM MeTOJaMu;

o[IP 1.3.10 BnaseTs pa3HbIMH METOJAMU JOKA3ATEIbCTBA
HEPABEHCTB;

PemraeT panronanbHble, UPPAMOHAIBHBIC, TIOKA3aTEIIbHBIC
U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
Hcnonb3yeT cBOMCTBA U TpapuKu PyHKIUH U1 pelIeHus
YpaBHEHUU.

PemraeTr ypaBHeHUs ¢ IPUMEHEHHEM BCEX MPUEMOB
(paznmosxeHus: Ha MHOXHUTEIHU, BBEJICHUS HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, IPapIecKOro MeToIa).
Pemmaer cuctembl ypaBHEHUN C MPUMEHEHUEM PA3TTUUYHBIX
CIoco0oB.

Pemaer HepaBeHCTBa U CUCTEMBI HEPABEHCTB C
NPUMEHEHHEM Pa3IIMYHBIX CIIOCOOO0B.

[TpumensieT MaTeMaTHUYECKUE METOIbI JIJIsl PEIICHUS
COJIepKATENbHBIX 33a4y U3 Pa3IMYHBIX 00JacTeil HAyKU
npakTUKU. IHTepnpeTupyeT pe3yabTaThl C y4€TOM
pealbHbIX OTPaHUYEHUH.
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o[IP 1.3.11 cBOOOIHO HUCIIOIB30BATh TOXKIECTBEHHBIE
peoOpa3oBaHus MIPH PEIICHUN YPABHEHUN U CUCTEM
ypaBHEHUM;

o [IP 1.3.12 cocTaBiATh M peliaTh ypaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI MPU PEIICHUH 3a7a4 JPYTUX
y4eOHBIX MPEAMETOB;

o [IP 1.3.13 BBINOJHATH OIIEHKY MPaBIOTIOI00MS
pe3yJIbTAaTOB, MOJIYYaeMbIX [IPH PEIICHUN Pa3TMYHBIX
ypaBHEHUM, HEPABEHCTB U UX CUCTEM MPU PEHICHUN
3a/1a4 IpyruX yueOHbIX MPEAMETOB;

o [IP 1.3.14 cocraBnaTh ypaBHEHUE, HEPABEHCTBO MM MX
CHCTEMY, OIUCHIBAIOIINE PEATbHYIO CUTYAIUIO UITH
MPUKIATHYIO 337a4y, UHTEPIPETHPOBATH MOTYUYCHHbBIE
pe3yJIbTaThI.

4. OyHKUMH

oIP 1.4.1 BianeThs MOHATHSAMU: 3aBUCHMOCTE BEJIMYMH,
(GyHKIUMS, apryMeHT U 3HaueHHe QyHKIMH, 00JIaCTh
OIIpeIeNIeHUs] 1 MHOKECTBO 3HauUeHUH pyHKIMH, rpaduk
3aBUCUMOCTH, rpapuK GyHKIUU, HYJIH (PYHKINH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAaHUE HA
YHCIIOBOM IIPOMEXKYTKE, YObIBAHUE HAa YHUCIOBOM
IPOMEXYyTKe, HauOoJIbIllee U HauMEHblIIee 3HaUeHue
(GYHKIIUM HAa YUCIIOBOM MIPOMEXKYTKE, IEPUOIUYECKast
(byHKLUSA, TIEPHOJ, YeTHAS U HeueTHast (PyHKIUH; YMETh
IPUMEHSTh 3T MOHATUS IPU PEILICHUY 3a7ay;

o [IP 1.4.2 BnaneTh MOHATHEM CTETICHHAs! (DYHKIIHS;
CTPOUTH ee IrpaduK U yMETb IPUMEHSITh CBOICTBA
CTeNeHHON (YHKIUH MPHU pElIeHUH 3a]1ay;

o [1P 1.4.3 BnageTh MOHATUAMHM MOKa3aTeabHas QYHKIMS;
CTPOUTH UX TPaQUKH U YMETh IPUMEHSATH CBOMCTBA
noKa3aTebHON (QYHKIUH NPU PELUICHUH 3a]1aY;

o [IP 1.4.4 BnaneTh MOHATHEM JIOTApUPMUUECKAS
GYHKIUS; CTPOUTH €€ TpaduK U yMETh IPUMEHSTh
cBO¥icTBa Jorapu(pMUIecKoil PyHKIUH [IPH PeLLICHUN
3a/1ay;

Brinosnser:

[Toctpoenue u urenue rpadukoB HyHKIUH.
UccnenoBanue pyHKIUU.

CocraBneHue BUI0B (PYHKIIMIA TTO TAHHOMY YCIIOBHIO,
peleHne 3a71a4d Ha SKCTPEMYM.

[TpeoOpa3oBanue rpaduka GyHKIHMH.

Haxosxnenue obmactu onpeneneHus u 00J1acTi 3HAUCHUI
byHKIMN.

Ilocmpoenue epagpuxa obpammoii pyHKyuu, HaxoKHcOeHue
ee obnacmu onpeoenenus u 0o1acmu 3Ha4eHull.
[TpumensieT cBoiicTBa PYHKIMH ITPH UCCIIET0BAHUU
YpaBHEHUI U PELICHUH 3a/1a4 Ha SKCTPEMYM.
Onpeodensiem no epagpuxam ceoticmea QyHKyui.
Brruncnsier 3nHaueHnii GyHKIUN 10 3HAYSHUIO apTyMEHTa.
Ornpenenser MojaoKeHNus TOYKY Ha Tpaduke 1o ee
KOOpJMHATaM U Ha00OpOT.

Hcnonb3yet cBoiicTBa (yHKUMHN AJIsl CPAaBHEHUS 3HAYEHUI
CTeTeHel 1 JorapudMoB.

BBIYHUCIICHHS (PU3MUECKUX BEIMYWH U TUTOMIACH.
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o [IP 1.4.5 BnaneTb NOHATHUSIMU TPUTOHOMETPUUECKHE
(GYHKIIUH; CTPOUTDH UX TPAQHUKU ¥ YMETh IPUMEHSTh
CBOICTBa TPUTOHOMETPUUECKUX (QYHKIUI MPU pELICHUH
3azay;

o [IP 1.4.6 npuMeHATH NP PELICHUHU 3a]1a4 CBOMCTBA
(GYHKIHMI: 4eTHOCTh, IEPUOAUYHOCTh, OTPAHUYEHHOCTH;

o [IP 1.4.7 npuMeHsTh NpU PEUICHUM 3a]1a4
npeoOpa3zoBanusi rpaduKoB PYHKITUM;

o [IP 1.4.8 onpenensath 1o rpadukamM U UCIOJIb30BaATh IS
pelIeHys MPUKIAIHbIX 3a]a4 CBOICTBA pealbHbIX
MPOIIECCOB U 3aBUCUMOCTEH (HaubobIme u
HAaUMEHbBIIINE 3HAYEHUS], IPOMEXKYTKH BO3PACTaHUS U
yObIBaHUS (DYHKIIUH, IPOMEKYTKHU 3HAKOIIOCTOSHCTBA,
ACHUMIITOThI, TOUKH Ilepernda, nepuos u T.11.);

¢ [IP 1.4.9 nnTepnpeTupoBaTh CBOWCTBA B KOHTEKCTE
KOHKPETHOW IMPAaKTHUECKOM CUTYAIIHH.

5. DJeMeHTBI MATEMATHYECKOI0 aHAJIH3a

o [IP 1.5.1 BnageTh MOHATUSAMU: IPOU3BOIHAS (DYHKIIH B
TOYKE, MPOU3BOIHAS (PYHKIINH;

o [IP 1.5.2 BBIUMCHATH NPOU3BOIHBIE DJIEMEHTAPHBIX
byHKIUI 1 UX KOMOWHAIUH;

o [1P 1.5.3 uccnenoBaTh GyHKIIMK HA MOHOTOHHOCTH U
JKCTPEMYMBI;

o [IP 1.5.4 ctpouts rpaduku ¥ IPUMEHATD K PEIICHUIO
3a/1a4;

o [P 1.5.5 BnasieTh MOHATHEM KacaTebHas K rpaduKy
GYHKIUN U YMETh IPUMEHSTH €T0 NP PElIeHUH 3a/1a4;
o [IP 1.5.6 BnageTh MOHATHSAMH NepBOOOpa3Has PyHKIHS,

OIIPEIETICHHBIN UHTETPAI,

o [1P 1.5.7 mpumensth Teopemy HoroTona—JIeiiOnuma u ee
CJIEICTBUS JJI pEUIeHUs 3a/1a4.

o [1P 1.5.8 pemats npukiIagHble 330241 U3 OHOJIOTHH,
(GU3UKH, XUMHUH, S)KOHOMUKH U IPYTHX MPEIMETOB,
CBSI3aHHBIE C UCCIIEJOBAHNEM XapAKTEPUCTHK ITPOLIECCOB;

e [IP 1.5.9 nHTEpIPETUPOBATH MOITYUYEHHBIE PE3YJIBTATHI

Pemaer 3aiaun Ha npuMeHeHne GOPMYJIbl CYMMBI
0eCKOHEYHO yObIBaIOIIe reOMeTpHUIeCcKOi MPOrpeccuu
Brruncnser npon3BOAHYIO Ha IPUMEPE BBIYUCICHUS
MI'HOBEHHOM CKOpPOCTH U YIJIOBOTO KO3(puIireHTa
KacaTeJIbHOM.

CocraBisieT ypaBHEHHUS KacaTelbHOU B OOIIEM BH/IE.
ITpoBoAMT ¢ MOMONIBIO IPOU3BOJHON UCCIIEOBAHMUS
byHKIMH, 331aHHON (HOPMYITOi.

YcTaHaBIMBAET CBSI3U CBOMCTB (DYHKIIMM U IPOU3BOJHOM
0 UX TpapuKam.

[TpumeHsieT POU3BOIHYIO IS pELICHMs 3a/1a4 Ha
HaX0X/IeHWEe HauOoJIbIlIero, HANMEHbIIEro 3HaYeHUs U Ha
HaXO0XJIEHHUE IKCTPEMyMa.

Pemaer 3ayiaun Ha cBsI3b IEPBOOOPA3HOMN U €€
MIPOM3BOIHOM, BBIYHCIISET EPBOOOPA3HYIO /IS TAHHOM
byHKIUH.

PemraeT 3aaun Ha MpUMEHEHUE UHTETpaja Ui JaHHOM
byHKIUH.
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6. CTaTncTHKA M TEOPHsI BEPOATHOCTEH, JIOTHKA M KOMOMHATOPHKA

o [IP 1.6.1 onepupoBaTh NOHATUSAMU: YACTOTA U
BEPOSITHOCTh COOBITUS, CyMMa U IPOU3BE/ICHHE
BEPOSTHOCTEH, BBIYMCIISATH BEPOSATHOCTH COOBITHI Ha
OCHOBE I10JICYETA YHCIIA UCXOO0B;

oJIP 1.6.2 BmazmeTh OCHOBHBIMU ITOHITUSIMU
KOMOHMHATOPUKH U YMETb UX IPUMEHATH NIPH PEIICHUH
3azay;

o [1P 1.6.3 umeTh npencraBieHue 006 OCHOBaX TEOPUU
BEPOSITHOCTEN;

o [IP 1.6.4 BBIYKCIATH WM OLICHUBATh BEPOSTHOCTU
COOBITUI B peasibHOM KU3HU;

o [IP 1.6.5 BbIOMpaATH METOABI OJIXOSIIETO
IPEACTaBICHUs U 00pabOTKH JIAaHHBIX

Pemaer koMOuHaTOpHBIE 33/1a4M METOJIOM Tiepedopa | 1Mo
MIPABUITY YMHOKCHUS.

[Tpumenser GopmyIIbl 1J1s BBIYUCICHHUS pa3MEIICHUH,
MEePECTaHOBOK M COUETAHUU MPU PEILICHUHU 3a/1a4.

Pemaer npakTuyeckue 3a1auu ¢ UCMOJIb30BaHUEM MTOHATUI
¥ TIpaBWJI KOMOWHATOPUKH.

Pemaet 3a1aun Ha BRIYKMCICHUE BEPOSTHOCTEH COOBITHIA.
PemraeT npakTuueckue 3a1aun Ha 00pabOTKy YHCIOBBIX
JIAHHBIX, BBIYMCIICHUE UX XapaKTEPHUCTHK.

7. 'eomeTpust

o[IP 1.7.1 Bianers reOMETpUYECKUMH HOHATHAMU IIPU
peleHny 3a/1a4 ¥ IPOBEICHUN MaTEMAaTHYECKUX
pacCyXIEHUM;

o [P 1.7.2 camocTosaTenbHO (GOPMYIHPOBATH ONPEIECTICHUS
FeOMETPUUECKUX (PUTYD, BBIIBUTaTh TUIIOTE3bI O HOBBIX
CBOWCTBaxX U NMpU3HAKaX F€OMETPUUECKUX HUryp u
000CHOBBIBaTh WJIM ONPOBEPraTh UX, 0000IIATh WIH
KOHKPETU3UPOBATh PE3YyJIbTaThl HA HOBBIX KJlaccax
¢buryp, IpoBOJUTH B HECTOKHBIX CITydasx
KJIaccu(puKauo GUryp mo pa3aInuyHbIM OCHOBAHUSM;

o [1P 1.7.3 uccnenoBaTh YepTeKu, BKIIOYasi KOMOWHAIIUU
¢buryp, u3BieKaTb, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIMIO, IPEACTABICHHYIO Ha
YepTEekKaAX;

o [IP 1.7.4 pemars 3aga4u r€OMETPUYECKOTO COAEPIKAHMS,
B TOM YHCJIE€ B CUTYalUsAX, KOI/1a AITOPUTM PELIEHUS HE
CJIETyeT SIBHO U3 yCIIOBUSI, BHIIIOJIHATH HEOOXOAUMBIE 151
pelIeHus 3aJa41 JOTIOJHUTEIbHbIE IOCTPOEHUS,
HCCJIEN0BATh BO3MOKHOCTh IPUMEHEHHUSI TEOPEM U
dopmy Juisd penieHus 3aay;

DopMyIUpYyET U NPUBOIUT JOKA3ATEIBCTBO IPU3HAKOB
B3aMMHOTI'O PACIOJIOKEHUS IIPSIMBIX U ITIOCKOCTEM.
Pacnio3naer Ha yepTexax U MOJEIAX pa3jInyHbIE CIIydan
B3aUMHOT'O PACTIOJIOKEHMS IPSIMBIX U IUIOCKOCTEH,
apryMEHTUPYET CBOU CYXKICHHUS.

@opMynHpyeT ONpeaeIeHUE, IPU3HAKN U CBOMCTBA
MapaJuleIbHbIX U MEPIEHANKYISAPHBIX IUIOCKOCTEH,
JIBYI'PAaHHBIX U JINHEWHBIX YIJIOB.

BrINonHseT NOCTpOCHUS YITIOB MEXKY HPSAMBIMHU, IIPSIMON
Y IUIOCKOCTBIO, MEXK/TY IJIOCKOCTSIMHU M PACIIO3HAET UX

Ha MOJEIIAX.

IIpuMeHsIeT MPU3HAKY U CBOMCTBA PACTIONOKEHUS IIPSIMBIX
U IJIOCKOCTEN IIPU PEIICHUH 3a1a4.

N300paxaer Ha pUCYHKax U KOHCTPYUPYET Ha MOACIAX
NEPIEHIUKYIISP U HAKIIOHHYIO K IUNIOCKOCTH, IPSIMBIX,
MapaJUIEIbHBIX IIJIOCKOCTEH, YIIIOB MEXIY NMPSMON U
IUIOCKOCTBIO M 0OOCHOBBIBAET MIOCTPOCHUSI.

Pemaer 3a1aun Ha BBIUKCIEHNE TEOMETPUYECKUX BEJTUYMH.
OnuceIBaeT paccTOSHUSA OT TOYKHU 10 INIOCKOCTH, OT
MPSAIMOM 10 IIJIOCKOCTH, MEKY TUIOCKOCTSMH, MEKITY

49



o [IP 1.7.5 ymeTh hopMyupoBaTh M T0KA3bIBATh
TFEOMETPUUECKUE YTBEPKACHHUS;

o [IP 1.7.6 BnageTh NOHATUSMU CTEPEOMETPHUU: NTPU3MA,
napajuleJIenuIe ], TupaMuia, TeTpa’ap;

o [IP 1.7.7 umeThb npencraBiaeHus 06 akcuomax
CTEPEOMETPUU U CIEACTBUSIX U3 HUX U YMETh IPUMEHATH
UX [IpU pPELICHUH 3a]1a4;

o [IP 1.7.8 ymeTb CTpOUTH CEUEHUSI MHOTOTPAaHHHUKOB C
MCIIOJIb30BaHUEM PA3JINYHBIX METOOB, B TOM YHCIIE U
METO/1A CIIE/OB;

o [IP 1.7.9 umeTp npeacTaBieHre O CKPEIMBAOIINXCS
IPSIMBIX B IPOCTPAHCTBE U YMETh HaXOJUTh YIOJl U
paccTOsiHUE MEX]ly HUMH;

o [IP 1.7.10 npuMeHATH TEOPEMBI O NMAPAILIIEIBHOCTH
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE IIPU PELICHUH
3a/1a4;

o[IP 1.7.11 ymeTs npUMEHATH apAIIIEIBHOE
IPOEKTUPOBAHUE JUIsl H300pakeHUs! PUryp;

o [IP 1.7.12 ymeTh NpUMEHATH NEPIEHANKYIISIPHOCTH
IPSIMOM M IJIOCKOCTH IIPU PEILIEHUH 3ajay;

o [IP 1.7.13 BnaseTh MOHATUSIMHU OPTOTOHATILHOE
IPOEKTHPOBAHNE, HAKJIOHHBIE U UX MTPOEKIIUH, YMETh
IPUMEHATH TEOPEMY O TpeX NEPIEHANUKYIAPAX IpU
pEeLIeHNH 3a/a4;

o [IP 1.7.14 BnaseTh MOHATUSIMU PACCTOSIHUE MEKITY
¢burypamu B mpocTpaHCTBE, OOIIUI NEPIEHIUKYJIISP ABYX
CKPEIIMBAIOIINXCS MPSMBIX U YMETh IPUMEHSTh UX MPU
pEILIEHNN 3a/]a4;

o [IP 1.7.15 BnameTs NOHATHEM YTOJI MEXY NPSMOM U
IUIOCKOCTBIO M YMETh IIPUMEHSATH €0 MpU peleHUN
3az1ay;

o [IP 1.7.16 BnaneTh NOHATUSAMHU ABYTPAHHBII YO, yroJ
MEX]y TIIOCKOCTSAMHU, EPIICHIUKYJIIPHBIE IIOCKOCTH U
YMETb IPUMEHSATH UX IIPU PELLICHUU 3a7a4;

CKPELIUBAIOIIMMHUCS IPSIMBIMU, MEKy IIPOU3BOJILHBIMU
¢burypamu B IpOCTPAHCTBE.

N300paxaer Ha yepTeKax U MOJEIISAX PACCTOSHUS U
000CHOBaHUE CBOU CyxeHus. Onpenenser U BbIYUCIAET
paccrosHus B mpoctpancTse. [Ipumenser hopmyisl u
TEOpPEMBI IIJITAHUMETPUU U1l PELICHMS 3a1a4.
Dopmynupyem meopemul 0 NIOWAOU OPMOSOHANLHOLL
npoeKyuu MHO20y201bHUKA.

[Tpumensier Teopuu 1711 000CHOBAHUS TTOCTPOCHUN U
BBIYHCIICHU.

ApPryMeHTHpPYET CBOU CYXKAECHUSI O B3aUMHOM
PacroI0KEeHUU

IPOCTPAHCTBEHHBIX (PUTYD.

OnucelBaeT XapaKTEpUCTUKH Pa3IMYHbIX BUIOB
MHOT'OI'PAaHHUKOB, IIEPEUUCIISIET UX DJIEMEHTHI U CBOMCTBA.
N300pakaeT MHOTOIPaHHUKH U BBINOJIHAET IOCTPOEHUE HA
N300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

N300pakaer cedyeHus:, pazgepmru MHO2OSPAHHUKOS,
BBIYMCIISIET IUIOIIAIA TOBEPXHOCTEH.

Crpout npocteiiiie ceueHus Ky0a, Mpu3Mbl, MUPAMUIbI.
IIpuMeHsieT cBOKCTBA CHMMETPHHM MPH PELICHUM 3a7a4.
Vcnonb3yeT npruoOpeTeHHble 3HaHUS [Tl UCCIIEA0BAHMS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakaeT OCHOBHbIE MHOT'OT'PAaHHUKH U BBITIOJIHSET
PUCYHKH I10 YCIIOBUSAM 3a/1a4.

3HaeT BUJIbI TeJ BpalleHus, GOPMYIUPYET UX ONpeaeTIeHHs
Y CBOMCTBA.

@opMynHMpyeT TEOpeEMy O CEYEHHUH 111apa IIOCKOCTBIO U
IUIOCKOCTH, KacaTeabHOU K cdepe.

Pemaer 3a1ayn Ha IOCTPOCHUE CEUCHUM, BBIYUCIICHUE
JUTMH, PACCTOSIHUM, YTII0B, Tiomanei. [Iposoaut
JIOKa3aTeJIbHBIE PACCYKIAEHUS IIPU PELICHNUH 3a/1a4.
[IpuMmeHsieT cBOMCTBA CHMMETPHH IIPH PELICHUH 337a4 Ha
TeJa BpalleHUsl, KOMOMHALIMIO Tell.

N300paxaeT OCHOBHBIE KPYTJIbIE T€Ia U BHIMOIHSIET
PUCYHKH I10 YCIOBUIO 3aJa4H.
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o [IP 1.7.17 BnageTh NOHATUAMH IIPU3Ma, apajUieICUIe]]
Y IPUMEHSTH CBOMCTBA Mapajviejenumne/a npu peneHuu
3az1ay;

o [IP 1.7.18 BnageTh NOHATHUEM MPSIMOYTOIbHBIN
napajuiejenunes ¥ MpUMEHITh €ro Npu perieHuH 3a/ady;

o[IP 1.7.19 BnaseTh NOHATUSAMU TUPAMUIA, BUIbI
MpaMu/l, JIEMEHThI MPABUIBHON MUPaMUbl U YMETh
MIPUMEHSATh UX IIPU PELICHUU 33/1a4;

o [IP 1.7.20 uMeTh npeacTaBiIeHUE O Teopeme Ditepa,
MpaBUIIbHBIX MHOTOTPAaHHUKAX;

o[IP 1.7.21 BnasgeTh MOHATHEM ILIONIAJN TOBEPXHOCTEH
MHOTOIPAHHUKOB U YMETh IPUMEHSTH €r0 MPU PELIEHUN
3ajad4;

o [IP 1.7.22 BnaseTh MOHATUSIMU TeJIa BpaIICHUS
(uunuHAp, KOHYC, map u chepa), UX CEYSHHS U YMETh
MPUMEHSTh UX TIPU PEIICHUU 33]1a4;

o [IP 1.7.23 BnaseTh MOHATUSIMU KacaTeIbHbIE MPSIMbIC U
IJIOCKOCTH M YMETh ITPUMEHSTh U3 MPU PEIICHUH 33/a4;

oIP 1.7.24 BnaneTh MOHATHIMH 00BEM, OOBEMBI
MHOTOT'PAHHUKOB, TEJI BPAIIEHUS U IPUMEHSATH UX TPU
pELIeHUH 3a/1a4;

o [IP 1.7.25 umeTs npeacraBiaeHue 0 pa3BEPTKE LUINHAPA
1 KOHYCa, MJIONIa/IM MOBEPXHOCTU LUJIMHPA U KOHYCA,
yMETh MIPUMEHSATH UX TIPH PEIICHUU 3a]1a4;

o [IP 1.7.26 umeTts npeacTaBiaeHUE O TUIOMIAIU CHEPHI U
YMETh IPUMEHSATH €T0 MPHU PEIICHUH 3a]au.

o [IP 1.7.27 cocTaBisiTh C HCHOJIB30BAaHUEM CBOMCTB
TEOMETPUUYECKHUX (PUTYP MAaTEeMAaTHUECKUE MOJICTTH JIJIS
pElIeHUs 3a/1a4 MPAKTUYECKOT0 XapaKTepa 1 3a/1ay u3
CMEXHBIX TUCIUTIINH, UCCIIEIOBATH MOTYyYEHHBIE MOJICTH
Y MHTEPIPETUPOBATH PE3YJIbTAT.

8. BekTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

o [IP 1.8.1 BinageTh MOHATHSIMU BEKTOPHI U UX
KOOpJMHATBHI;
o [IP 1.8.2 ymMeTh BBINIOJIHATH ONEpaLMK HAJl BEKTOPaMU;

HpI/IMeHHeT TCOPHIO IIPpU PCUHICHUH 3aJla4 Ha ,Z[CI>'ICTBI/I$I C
BCKTOpaMH, KOOp,I[I/IHaTHHﬁ MCTOH, MPUMCHCHUC

BCKTOPOB I BBIYHUCIICHUA BEJIMYUH YTJIOB U paCCTOHHHﬁ.
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o [IP 1.8.3 ncnonb30BaTh CKaJsipHOE MMPOU3BEIACHUE IIpuMeHsieT BEKTOPBI U METOJ KOOPAMHAT B IIPOCTPAHCTBE
BEKTOPOB IIPH PEILLIECHUN 33/1a4; IIPU PELIECHUH 3a/a4.

o [1P 1.8.4 mpuMeHSTHh ypaBHEHHE TIIOCKOCTH, (popMyy
paccTosHUs MEXIy TOUKaMU, ypaBHEHUE cepsl Ipu
peleHuu 3a1ad;

o [IP 1.8.5 mpuMeHATH BEKTOPBI U METOJ KOOPAUHAT B
IIPOCTPAHCTBE IIPU PEIICHMUHU 3a4a4

9. UcTopusi MaTeMaTHKH

o [IP 1.9.1 NmeTh nipeacTaBiieHUE O BKIIAJI€ BBIIAIOLIUXCSA
MaTE€MaTHUKOB B Pa3BUTHUE HAYKH;

¢ [IP 1.9.2 nonumars posip MaTEMAaTUKU B Pa3BUTHUU
Poccun

10. MeToabl MATEMATHKH

oJIP 1.10.1 Ucnonp30BaTh OCHOBHBIE METObI
JIOKa3aTeJIbCTBA, IPOBOAUTD JJOKA3aTEIbCTBO M BHITIOJIHATH
OTIPOBEPKEHHUE;

o [IP 1.10.2 npuMeHSATh OCHOBHBIE METO/IbI PEILICHHUS
MaTeMaTHYECKHX 3ajau.

PesyabTaThl 00y4eHuUs1 | Kpurtepun onenkn PopMBI H METOAbI OLICHKH

BoinyckHHK Ha 0a30BOM YpoBHe HayuuTesi 1
0a30BOM/yr1y0JI€HHOM

1.1 DJeMeHTBI TEOPHH MHOKECTB U 90-100% npaBWIIbHBIX OTBETOB/pELLICHUN OLIEHKA 5
MATEeMATHYECKON JIOTUKH (0TIHMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIICHUI OlleHKa 4
(xopor1o);

50-69% mpaBHUIBHBIX OTBETOB/PEIICHUH OIIeHKA 3
(YIOBIETBOPUTENBHO);

Menee 50%!’ ipaBUIBHEIX OTBETOB/pelIeHNIA OIIEHKA 2
(HEYAOBIETBOPUTEINIBHO)

18 Nepeuennb MPeAMETHBIX PE3YNLTATOB «BhIMTYyCKHUK HA 6a30BOM yPOBHE HAYYHMTCS» YKA3bIBAETCS B COOTBETCTBUHU C I1.1.2.3 paboyeil mporpaMmel y4eOHON AUCIUTUIMHEIL.
7B nepuon Beenenus ®TOC COO nomycKaeTcst yCTaHOBJIEHUE KPUTEPHUsI OCBOEHHUS Y4eOHOTo Marepraa Ha ypoBHe 50% OT MakCHMaJILHOrO 0alia 32 BBIIOJIHEHHUE 3a/1aHuii 6a30B0Oro
YpOBHS



—IIP 1.1.1 OnepupoBats Ha 6a30B0M ypopHe'®
MOHATUSIMHU: KOHEYHOE MHOKECTBO, IJIEMEHT
MHO>KECTBa, ITOJJMHOKECTBO, [IEPECEUCHUE U
00BbEIMHEHNE MHOXKECTB, YUCIIOBbIE
MHO’KECTBa Ha KOOPJAUHATHOM MPSMOi,
OTPE30K, UHTEPBAJI,

—IIP 1.1.2 HaxoauTh nepecevyeHue u
00bETMHEHNE IBYX MHOXECTB,
MIPECTaBICHHBIX TPaQUUECKH Ha YHCIOBOM
MPSMOI;

—IIP 1.1.3 cTpouTh Ha YUCTOBOM MPSAMOI

INOAMHOXKECTBO YHUCJIOBOI'O MHOXKECTBA,
3aJaHHOC HpOCTGﬁH.IPIMPI YCIIOBUSIMH,

Ha KOOPJAMHATHOW MPSAMOM 1J1s1 OIIMCaHUs
peaJbHBIX MTPOLECCOB U SIBJCHUI.

—I1IP 1.1.6 ucrionp30BaTh 4YMCIOBBIE MHOXKECTBA

—IIpuBOaUT IpUMEPBI: KOHEYHOE MHOXKECTBO, JJIEMEHT
MHO’K€CTBA, [I0JJMHOKECTBO, IEPECEUEHUE U
00BbEeIMHEHNE MHOXKECTB, UUCIIOBBIE MHOXKECTBA Ha
KOOpJAMHATHOM NPAMOM, OTPE30K, HHTEPBAIL;

—Haxoaut nepecedyenue u o0beIMHEHHUE ABYX
MHOYECTB, MPEACTaBICHHBIX rpaduyecku Ha
YUCJIOBOU MPSIMOM;

—Crpout Ha YUCIIOBOI NPSAMOI MOAMHOXKECTBO
YHMCJIOBOI'O MHOXECTBA, 33JaHHOE IPOCTEUIINMU
YCIIOBUSIMU;

—IIpuBoAUT IpUMEPHI KCIOJIHL30BAHUS YUCTOBBIX
MHO’K€CTBA Ha KOOPAUHATHOM MPSIMOM ISl OITUCAHUS
peabHBIX MPOIECCOB U SBJICHUM.

Texymuii KOHTPOJIb: *°

VYeTHbII onpoc

DKcIpecc-0npoc

[TuceMeHHBIE OMPOCHI
BrlinonHenust npakTuuecKux padbot

1.2 Yucaa v BLIPpAKEHNUA

90-100% npaBWIIBHBIX OTBETOB/pELLICHUN OLIEHKA 5
(0TIHMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUI OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/pEIIEHUH OlleHKa 3
(YIOBIETBOPUTENBHO);

Menee 50% npaBUIBHBIX OTBETOB/PEILICHUH OllIeHKa 2
(HEeyAOBJIETBOPUTENIHHO)

—IIP 1.2.1 OnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHUSIMU: LIETIO€ YHUCIIO, JEIUMOCTh YUCEL,

OOBIKHOBEHHAS IPO0b, EeCATUYHAS APOOb,

Brimonuser:

- Apudmerndeckre IeiCTBUIN HAl YMCTIaMH, COYeTast
YCTHBIC U TUChbMEHHBIC IPUEMBI;

Texkymuii KOHTPOJb: 2

YcTHBIT onpoc
DKcIpecc-0npoc

18 34ecb U ganee: pacno3HaBaTb KOHKPETHble NpuUmepbl 06IJJ,MX MOHATUI NO XapPaKTeEPHbIM NPU3HAaKam, BbINO/IHATb ,D,eVICTBMH B COOTBETCTBUU C onpeaeneHnem un I'IpOCTeﬁLIJMMI/I cBOMCTBaMM

NMOHATUN, KOHKPEeTn3npoBaTb Nnpumepamm o6u.|,|/|e NOHATUA.

19 TIpenogasareno HEOOXOIMMO CAMOCTOATENBHO KOHKPETU3UPOBATH MEPEUYEHD (POPM U METOJIOB OLIEHKH C YIETOM CIIeNU(PHUKU 00YUEHHMS 110 AUCLUIIIMHE.
2 TIpenonaBaresiro HEOOXOAMMO CAMOCTOATENBHO KOHKPETU3UPOBATH MIEPEUEHb (POPM U METOJOB OLEHKH C YUETOM CELU(DUKU 00YUEHUS 110 JUCIUILIHHE.
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panroHaIbHOE YUCIIO0, MPUOIKEHHOE
3HAYEHUE YUCIIA, YaCTh, A0, OTHOLIEHUE,
IIPOLIEHT, IMOBBIIIEHUE U IOHUKEHHUE Ha
3aJJaHHOE YHCIIO MPOIIEHTOB, MacIITaob;

—IIP 1.2.2 onepupoBath Ha 6a30BOM YpOBHE
MOHATUSIMH: JIOTapU(PM YuCIa,
TPUTOHOMETPHUUYECKAsI OKPYKHOCTb, I'pagyCHas
Mepa yria, BeIMYMHa yIila, 3aaHHOT0 TOYKOM
Ha TPUTOHOMETPUYECKON OKPYKHOCTHU, CUHYC,
KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJIOB,
HMMEIOIINX TPOU3BOJIbHYIO BEIUUHUHY;

—IIP 1.2.3 BbIMOJMHATH apuMEeTHIESCKUE
JNEUCTBHUS C LETBIMU U pallUOHATIbHBIMHU
YHUCIIAMH,

—I1P 1.2.4 BBINOJIHATH HECIIOKHBIC
peoOpa3oBaHuUs YNCIOBBIX BHIPAKCHUH,
CoJIep KallluX CTENeHU YKCell, INOO KOPHU U3
YuCe, TU00 JorapuMbl YUCEIT;

—I1P 1.2.5 cpaBHMBaTh palMoHaJIbHBIE YHCIIA
MeXTy COOOM;

—IIP 1.2.6 oileHuBaTh U CPaBHUBATH C
palMOHATBHBIMH YHCIAMU 3HAUYEHHUS LIEJIbIX
CTEIIEHEHN YHCell, KOpHEN HATYpaabHON CTEIICHU
W3 YHCeTI, JIOTapu(PMOB YHUCEI B IPOCTHIX
clIy4asx;

—I1P 1.2.7 nuzobpaxarb TOUKaMH Ha YHCIOBOM
MPSIMOM 1eNIbIE U pallMOHAIbHbIC YHCTIA,

—I1P 1.2.8 nzo0paxaTb TOUKaMHU Ha YUCIOBOM
MIPSIMOM LIENbIE CTETIEHN YHUCET, KOPHU
HaTypaJbHON CTENEHH U3 YHUCE, JIOTapu(pMbI
4KCell B IPOCTBIX CIIy4asix;

- Haxoxxnenne npuOIuKEHHBIX 3HAUCHUIN BEIMYUH U
MOTPEITHOCTEH BhIUMCICHUH (aOCOTIOTHON 1
OTHOCUTEJIHON);

- CpaBHEHUE YHCET,

- Haxoxxnenne ommbok B mpeoOpazoBaHUsIX U
BBIUMCIICHUX (OTHOCUTCS KO BCEM IIYHKTaM
IIPOrpPaMMBl);

- M3oOpakeHne TOYKaMu Ha YUCIOBOM MPSMOM 4HCIIa;

- BripaxkxeHre U3 paBeHCTBA OJIHY IIEPEMEHHYIO Uepe3
JIpyrue;

[IuceMeHnHBIE OMPOCHI

TectupoBanue

KonTtponbHas padora

JomarmHee 3amanue

CamocrosrenbHas pabora

[TpoBepka pe3yabTaToB U X0Aa
BBITIOJTHEHUS MPAKTUYECKUX padboT
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—I1P 1.2.9 BbINOJIHATH HECIIOKHBIE
npeoOpa3oBaHus IENbIX U APOOHO-
paloHaIbHBIX OYKBEHHBIX BBIPAXKECHHUIA;

—IIP 1.2.10 BeIpaxkaTh B MPOCTEUIIINX CIydasx
U3 paBEHCTBA OJHY MIEPEMEHHYIO0 Yepe3 APYyTHUe;

—IIP 1.2.11 BBIYMCHATH B IPOCTHIX CIyYasiX
3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUH,
OCYIECTBIISISI HEOOXOMMBIE MTOICTAHOBKU U
peoOpa3oOBaHuUs;

—ITP 1.2.12 u300paxars cCXeMaTU4ECKH yTroJl,
BEJIMYKMHA KOTOPOTO BBIpa)KEHA B Tpajaycax;

—IIP 1.2.13 oueHunBaTh 3HaKU CUHYCa, KOCHUHYCA,
TaHI'€HCa, KOTAHI€HCA KOHKPETHBIX YTJIOB;
—IIP 1.2.14 BBINOJHATH BBIYKUCICHUS TIPU

pelLleHNH 3a/]jau IPAaKTUYECKOro Xapakrepa,

—IIP 1.2.15 BBINOJHATH NPAKTUYECKUE PACUETHI C
UCIOJIb30BaHUEM ITPH HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTEPUAJIOB U BHIYMCIUTEIbHBIX
YCTPOWCTB;

—I1P 1.2.16CO0THOCUTH peaibHbIE BEIUYUHBL,
XapaKTEPUCTUKU OOBEKTOB OKPY’KAIOIIETO
MHUpa ¢ UX KOHKPETHBIMH YHCIOBBIMU
3HAYEHUSIMU;

—I1P 1.2.17 ucnionb30BaTh METObI OKPYTJICHMUS,
NpUOIMKEHUS U IPUKUJIKY TIPU PEIICHUN
MPaKTUYECKUX 3aJ1a4 TOBCEIHEBHOM JKU3HU

1.3 YpaBHeHus1 M HepaBeHCTBA

90-100% mpaBWIIEHBIX OTBETOB/PEIICHHI OIIEHKA 5
(oTIHMYHO);

70-89% mpaBHUIIBHBIX OTBETOB/pEIICHUI OlleHKa 4
(xoporo);

50-69% mpaBHUIBHBIX OTBETOB/PEIICHUH OIleHKA 3
(YOBJIETBOPUTENBHO);
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Memnee 50% mpaBUIBHBIX OTBETOB/PEIICHUN OlIEHKA 2
(HEYTOBJICTBOPUTEIIHLHO)

—IIP 1.3.1 Pematp JIMHEHHBIE YpaBHEHUS U
HEPaBEHCTBA, KBaJI[paTHbIC YPaBHEHHUS;

—IIP 1.3.2 pematp norapudmMudeckue ypaBHEHHS
Buza log a (bX + ¢) = d u npocreiimue
HepaBeHcTBa Buja 109 a X < d;

—I1P 1.3.3 pewmaTh noka3arejabHble ypaBHEHUS,

abx+c_

BUJIA =d (rme d MOXKHO TIPEJCTaBUTH B

BU/JIE CTETIEHU C OCHOBaHHUEM ) U MPOCTENUIINE
HepaBeHcTBa Buma @< d  (rae d MOXHO
HPEJICTAaBUTh B BUJIC CTCIICHU C OCHOBAHUEM 4);.

—IIP 1.3.4 npuBOIUTHh HECKOJBKO MPUMEPOB
KOpHEH ITPOCTEUILIEr0 TPUTOHOMETPUIECKOTO
ypaBHEHHMs Buja: sin X =@, COSX =4, tg X = a,
Ctg X = &, rzie & — TabJIMYHOE 3HAUYCHHE
COOTBETCTBYIOLIECH TPUTOHOMETPUUYECKON
byHKIHH;

—IIP 1.3.5 cocTaBnsTh U pemaTb ypaBHEHUS U
CUCTEMBI YPaBHEHH NPU pPEIIEHUH HECTOXKHBIX
IIPAKTUYECKUX 3a7a4

—Pemaer paunoHnanbHble, UppALlMOHAJIBHBIE,
[I0Ka3aTebHbIE 1 TPUTOHOMETPUUECKHUE YPAaBHEHUS U
CHUCTEMBI YPAaBHECHUM.

—HWcnonb3yet cBoiicTBa U rpaduky GyHKIHMA 1715
pelIeHUs] YpaBHEHUI .

—Pemaer ypaBHeHHs C IPUMEHEHUEM BCEX MPUEMOB
(pa3nmosxeHus: Ha MHOXXHUTEIH, BBEJACHUS HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, IPapHUECKOTo METOQ).

—Pemmaer cucteMbl ypaBHEHM ¢ IPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

—Pemraer HepaBeHCTBA U CUCTEMBI HEPABEHCTB C
MPUMEHEHHUEM PA3IMYHBIX CIIOCOOOB.

—IIpumensier MaTeMaTHYECKUE METO/IbI AJIS1 PEIICHUS
coJIepKaTeNbHbIX 3a/1a4 U3 PA3JIMYHBIX o0sacTeit
HayKH U NpakTUKu. THTEpIIpeTUpyeT pe3yIbTaThl ¢
Y4ETOM peasIbHbIX OTPaHUYECHUH.

Texymuii KOHTPOJIb: 2!

VYeTHbII onpoc

DKcIpecc-0npoc

[TuceMeHHBIE OMPOCHI

TectupoBanue

KonTtponbHas padora

JomarmHee 3amanue

CamocrosTenbHas pabora

3aiuTa 3JIeKTPOHHBIX IPEe3eHTAUN

Y4eOHO-TPaKTUIESCKUE 3a/1a91

[IpoBepka pe3ynbTaToB U X012
BBITIOJTHEHUS MPAKTUYECKUX padboT

IIpoMeKyTOYHAsE ATTECTALHS: 22

DK3aMeH

1.4. OYyHKIMH

90-100% mpaBMIIBHBIX OTBETOB/PEIICHHIA OIIEHKA 5
(oTIHMuHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIICHUI OlleHKa 4
(xopor1o);

50-69% mpaBHUIBHBIX OTBETOB/PEIICHUH OIIeHKA 3
(YIOBIETBOPUTENBHO);

21 [IpenogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHb (POPM M METOIOB OLIEHKH C YIETOM CIEMMPHUKN 00yYEHHs TI0 JUCIUTLIMHE.
22 ®opma IPOMEKYTOIHOM aTTECTALNUH 110 AUCHUIIMHE YKA3bIBAETCA B COOTBETCTBHHM ¢ Y4eOnbM mmanom OOIT.
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Memnee 50%% MPABUJILHBIX OTBETOB/PEIICHUI OIICHKA 2
(HEYTOBJICTBOPUTEIIHLHO)

—IIP 1.4.1 OnepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSAMU: 3aBUCUMOCTb BEJINYMH, QYHKLNA,
apryMeHT U 3HaueHue QyHKIMH, 00JI1acTb
OIIpeENICHUSI U MHOXKECTBO 3HAYCHUN
dbyHKIMH, rpaduK 3aBUCUMOCTH, TpaduK
byHKUMK, HYH QYHKINHU, TIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YUCIOBOM
IIPOMEXKYTKE, yObIBAaHUE HA YHCIOBOM
IIPOMEXKYTKE, HauOoJIbIlIee U HAaUMEHbIIEEe
3Ha4YeHHe (QYHKLUHU HAa YUCIOBOM IIPOMEKYTKE,
nepuoauyeckas GyHKINs, IEPHOL;

—I1P 1.4.2 onepupoBath Ha 6a30BOM YpOBHE
HNOHATUAMMU: IIpsiMast U oOpaTHast
MPOINOPLIMOHAIBHOCTD JIUHEHAs,
KBaJIpaTH4Has, JorapupmMuyeckas u
noKasareiabHasi QyHKINH,
TPUTOHOMETPUYECKHE (PYHKIINU;

—IIP 1.4.3 pacnio3HaBatb rpaguku
3JIEMEHTApHBIX QYHKIMHA: TpsIMOil 1 oOpaTHOH
MPONOPLIMOHATIBHOCTH, IUHEUHOM,
KBaJPaTUYHOM, JTorapupMuiIeckoit u
MoKazareabHON (QyHKIUH,
TPUTOHOMETPUYECKHUX (QYHKIUH;

Beinosnuser:

—- [TocTpoenue u ureHne rpaduKoB QyHKIHIA.

—- UccnenoBanue QyHKIMH.

—- Cocrapnenue BU0B GYHKIUN IO JTaHHOMY
YCIIOBHIO, PELIEHUE 33124 Ha SKCTPEMYM.

—- IIpeobpaszoBanue rpaduxa GyHKIHH.

—- HaxosxzaeHue o6sacTu onpeaeiaeHus 1 006aacTu
3HAYCHUH (QYHKIUH.

—IIpumensier cBolicTBa (PyHKLUU IIPH UCCIICAOBAHUU
YPaBHEHU U PELICHUM 3a/1a4 HAa SKCTPEMYM.

—Omnpenensier o rpadgukam cBoiicTBa GyHKIHH.

—Bpruncnser 3HauyeHnid QyHKIUN 0 3HAUESHUIO
apryMeHTa.

—OmnpenensieT MoJIOKSHUS TOYKH Ha TpaduKe 1o ee
KOOpJIMHATaM U Hao0O0poT.

—Hcnonp3yeT cBoiicTBa QyHKIUHN 17151 CpPaBHEHUS
3HA4YEeHUH cTeneHen u Jorapupmos.

Texymuii KOHTPOJIb: 2

VYeTHbII onpoc
DKcIpecc-0npoc
[TuceMeHnHBIE OMPOCHI
TectupoBanue
KonTtponsHas padora
JlomamHee 3a1anue
CamocrosTenbHas pabora

3amnura 3JeKTPOHHBIX IPE3CHTAIMN
Y4eOHO-TPaKTUICCKUE 3a/1a91
ITpoBepka pe3ynbTaToB U X012

BBITIOJIHCHU A HpaKT NYCCKUX
IIpomeskyTOYHAN aTTECTALM
DK3amMeH

pabot
sz 2O

2 B nepuoxn Beenenns ®TOC COO porycKaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro Marepraia Ha ypoBHe 50% OT MaKCMMaJIbHOTO Gajljia 3a BBIIOJIHEHHUE 3a1aHui 6a30BOro

YPOBHS

% [penogaBaTento HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (JOPM M METOJIOB OLIEHKH C YIETOM CIIEIUPHUKH 0OYUIEHHS 110 AUCLIUILINHE.
% ®opma IPOMEKYTOIHOM ATTECTALUH 110 AUCHUILIMHE YKA3bIBAETCSA B COOTBETCTBHHM ¢ Y4eOnbM mmanom OOIT.
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—I1P 1.4.4 cooTHOCHUTD TpadUKH 3JIEMEHTAPHBIX
(byHKIMA: IPSMOIA U 00paTHOM
MPONOPIMOHATLHOCTH, TUHEUHOM,
KBaJPaTUYHOM, JIOTapUPMUIECKON 1
MOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETpHUECKUX QYHKIUN ¢ popmyramu,
KOTOPBIMM OHM 33/1aHBbI;

—I1P 1.4.5 naxonuth 1o rpaduky IpuOIMHKEHHO
3Ha4YeHUs1 QYHKIWU B 33JaHHBIX TOUKaX;

—I1P 1.4.6 onpenensats 1o rpaduKy CBOHCTBA
GbyHKIUYN (HYJIH, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH, HAUOOJBIINE U HAUMEHBIIINE
3HAYCHHMS U T.I1.);

—I1P 1.4.7 ctpouTts 3cku3 rpadpuka GyHKIUH,
YAOBJIETBOPSIOLIEH PUBEIEHHOMY Ha0Opy
yCIOBHM (IPOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HaUeHHE (PYHKLINU B 3aJaHHOU
TOYKE, TOYKH IKCTPEMYMOB U T.]11.);

—I1P 1.4.8 onpenensats o rpadukam CBOMCTBA

peanbHBIX IIPOLIECCOB U 3aBUCUMOCTEN
(HanbGonplMe U HaMMEHbIINE 3HAYeHUs,
IIPOMEKYTKH BO3pacTaHus U yObIBaHUS,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

—IIP 1.4.9 uaTEepnpeTHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKOMN
CUTyaIuu

1.5. DaeMeHTBI MATEMATHYECKOT0 AaHAJIH3A

90-100% npaBMIIBHBIX OTBETOB/pEILICHU OLIEHKA 5
(0TIMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUH OolleHKa 4
(xoporo);
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50-69% mpaBUIBHBIX OTBETOB/pEIIEHUH OIleHKa 3
(YIOBIETBOPUTEIIHHO);

Memnee 50%%° MPABUJIBHBIX OTBETOB/PEIICHUI OIICHKA 2
(HEYTOBJICTBOPUTEIIHLHO)

—IIP 1.5.1 OnepupoBath Ha 6a30BOM ypOBHE
MOHATUSMU: IIPOU3BOIHAS (PYHKLIUHU B TOUKE,
KacartelbHas K Tpaduky QyHKIINH,
IIPOU3BO/IHAS (PYHKIUM;

—IIP 1.5.2 onpeaensTh 3Ha4€HUE MPOU3BOAHOM
(YHKIHMU B TOUKE 110 H300paKEHUIO
KacaTeNbHOU K TpaduKy, MPOBEICHHON B 3TOU
TOUKE;

—I1P 1.5.3 pewaTh HECIOKHBIE 3a/1a4K HA
IIPUMEHEHHE CBA3M MEKIY IPOMEXYTKAMHU
MOHOTOHHOCTH M TOYKAMH IKCTPEMYyMa
(GyHKIMH, C OTHOW CTOPOHBI, U TPOMEKYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMHU IIPOU3BOJIHOMN
3TON (PyHKLUU — C APYTOIl;

—I1P 1.5.4 onpenensts 3HaYEHHE MPOU3BOIHOM
(GYHKIIUMHU B TOYKE IO U300paKEHHUIO
KacaTelbHOU K rpaduKy, IPOBEACHHOMN B 3TON
TOUKE;

—ITP 1.5.5 OnepupoBaTh Ha 0a30BOM ypOBHE
MOHATUSIMU: TTepBOOOpa3Hast, UHTErpa;

—I1P 1.5.6 moap3ysck rpapukamu, CpaBHUBATh
CKOpPOCTH BO3pacTaHus (pocTa, MOBBIIIEHNUS,

— Beruncisier npou3BoIHYIO.

— CocraBisieT ypaBHEHUS KacaTeJIbHOW B OOIIIEM BHJIC.

— [IpoBOaUT ¢ MOMOLIBIO TPOU3BOIHOW UCCIIEIOBAHUS
byHKIMH, 3a1aHHON (HOPMYIIOi.

— YcTaHaBIUBAET CBSI3U CBOMCTB (PYHKIIMH U
MIPOM3BOTHOM IO UX rpaduKam.

— IIpumMeHsieT IPOU3BOIHYIO JUIS PEIICHHUS 33/1a4 Ha
HaXOKJeHNe HanOOJIbIIEr0, HAaUMEHBILIETO 3HAUYEHHUS
¥ Ha HaXOXKJCHHE dKCTPEMyMa.

— Pemaet 3amaun Ha CBS3b MIEPBOOOPA3HON U €€
MIPOU3BOTHOM, BEIYUCIISIET IEPBOOOPA3HYIO JISI
JaHHOU (QYHKITUH.

— Pemraer 3aaun Ha MpUMEHEHUE HHTETpasa JUIs
BBIUKCIICHUS (PU3NIECKUX BETHUUH U ILTOMAICH.

Texymuii KOHTPOJIb: 2’

VYeTHbII onpoc
DKcIpecc-onpoc
[TuceMeHHBIE OMPOCHI
TectupoBanue
KonTposabnas padora
JlomamHee 3a1anue
CamocrosTenbHas pabora

BaIHI/ITa QJICKTPOHHBIX HPGSGHTaHI/Iﬁ

Y4eOHO-TPaKTUIESCKUE 3a/1a91
ITpoBepka pe3ynbTaToB U X012

BBITTOJIHCHHA NPAKTHYCCKUX pa60T

IIpomeskyTouHas arrecTaums
DK3aMeH

.28

26 B nepuon Benenns ®TOC COO poryckaercst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraa Ha ypoBHe 50% 0T MaKCMMajIbHOTO Gajljia 3a BBIIOJIHEHHE 3a0aHuil 6a30 BOrO
YpOBHS

7 TIpenionaBareiiro HEOOXOMMO CAMOCTOATENIBHO KOHKPETU3UPOBATH MIEPEUeHb (POPM U METOJOB OLEHKH C YUETOM CIENU(PUKK 00YUEHUS 110 AUCLUILIMHE.

2 ®opma IPOMEKYTOIHOM ATTECTALNUH 110 AUCHUIIMHE YKA3bIBAETCSA B COOTBETCTBHHM ¢ Y4eOnbM mmanom OOIT.



YBEJIMUYEHUS U T.I1.) WIIU CKOPOCTH YOBIBaHUS
(majeHusi, CHMOKCHHSI, YMEHbBIIICHUS U T.I1.)
BEJIMYMH B PEaJIbHBIX MPOIIeCccax;

—IIP 1.5.7 cooTHOCUTB TpauKu peabHBIX
MIPOLIECCOB U 3aBUCHUMOCTEH C UX OMUCAHUIMH,
BKJIIOUAIOIUMU XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (ObICTPBIN pOCT, MIaBHOE
MMOHUKEHUE U T.I1.);

—ITP 1.5.8 ucnonp3oBath rpaguKu pearbHbIX
IIPOLIECCOB ISl PEIIEHUS HECTIOAKHBIX
MPUKJIAIHBIX 33]1a4, B TOM YHCIIE ONpeaesss 1o
rpaduKy CKOpPOCTh X0/1a Ipolecca.

1.6. CTaTHCTHKA U TeopHs BePOSITHOCTEH, 90-100% npaBUIbHBIX OTBETOB/PEILICHH OI[CHKA 5
JIOTMKA U KOMOMHATOPHUKA (oTmu4HO);

70-89% mpaBUIBHBIX OTBETOB/pEILICHUH OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/pEIIEHUH OlleHKa 3
(YIOBIETBOPUTENBHO);

Menee 50%%° paBuIbHBIX OTBETOB/pENIEHNUI OlIEHKa 2
(HEeyAOBIETBOPUTENIHHO)

2 B nepuoxn Beenenns ®TOC COO poryckaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro Marepraiia Ha ypoBHe 50% OT MaKCUMAIBHOIO Oajuia 3a BBINOJIHEHHE 3aJaHiH 6a30BOr0
YPOBHSA



—IIP 1.6.1 OnepupoBaTh Ha 6a30BOM ypOBHE
OCHOBHBIMM OIIMCATEJIbHBIMH
XapaKTepUCTUKAMU YHUCIOBOro Habopa:
cpeaHee apupmMeTHyecKoe, MeNaHa,
HauOoJIblIee U HAMMEHbIIIEEe 3HAUCHNUS;

—IIP 1.6.2 onepupoBath Ha 6a30BOM YpOBHE
MOHATUSIMU: YAaCTOTa ¥ BEPOSITHOCTh COOBITHSI,
CIIy4aiHbII BBIOOP, OIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHY;

—IIP 1.6.3 BBIYHCIIATH BEPOATHOCTH COOBITUI Ha
OCHOBE I10/ICUETa YHCIIa UCXO/I0B;
—IIP 1.6.4 orieHuBaTh U CPAaBHUBATH B IMIPOCTHIX

CIIy4asiX BEPOSATHOCTH COOBITHI B pealbHOI
JKHU3HU;

—IIP 1.6.5 untaTh, CONOCTaBIATH, CPABHUBATS,
WHTEPHPETUPOBATH B MPOCTHIX CIyYasx
peanbHbIC TaHHbBIE, PEJICTABICHHBIE B BUIE
Tabnul, AMarpaMm, rpauKoB

—Pemraer koMOMHATOPHBIE 3a7]a91 METOJIOM Tiepedopa u
10 TIPAaBHIIY YMHOXKEHHSI.

— Ilpumensietr GopMyIIbI ISl BBIYUCIICHUS Pa3MEIICHUN,

— IlepecTaHOBOK U COYETAHUU NIPHU PEIICHUU 3a/1a4.

— PemmaeT npakTuyeckue 3a/1aqu ¢ UCIOJIb30BaHUEM
MOHATUI ¥ TIPaBUJI KOMOMHATOPUKH.

— Pemraer 3a1aun Ha BBIUKMCIIEHUE BEPOATHOCTEMN
COOBITHIA.

— Pemaer npaktuueckue 3aaun Ha 00pabOTKy
YHUCJIOBBIX JIAHHBIX, BBIYUCICHUE UX XapaKTEPUCTUK

Texkymuii KOHTPOJIb: 3

VYcerHblit onpoc

DKCIpecc-0Ipoc

[TucbMeHHBIE OITPOCHI

TectupoBanue

KonrponbHas pabora

JomarHee 3a1anue

CamocrosrenbHas pabora

3aiuTa 3J€KTPOHHBIX IPE3EHTALNN

VY4eOHO-IpaKTHYECKUE 3a/1a41

[IpoBepka pe3ynbTaToB U X0Aa
BBINOJIHEHUS TPAKTUYECKUX PaboT

IpomeskyTounas arrectamus: >

DK3aMeH

1.7. TeomeTpus

90-100% npaBWIIBHBIX OTBETOB/pELLICHU OLIEHKA 5
(0TIHMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUH olleHKa 4
(xoporo);

50-69% mpaBUIIBHBIX OTBETOB/pEIIEHUH OIleHKa 3
(YIOBIETBOPUTENHHO);

Menee 50%°2 paBuIbHBIX OTBETOB/PENICHNUI OlIEHKa 2
(HEeyAOBIETBOPUTENHHO)

30 [IpenogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (DOPM M METOJIOB OLIEHKH C YIETOM CIIEIU(PHUKN 0OYUIEHHS 110 AUCLIUILINHE.
31 @opma POMEKYTOUHOM aTTECTALMH [0 JUCLUILIMHE YKAa3bIBAETCA B COOTBETCTBMHU ¢ YueOHbiM mianom OOIL
32 B nepuoxn Beenenns ®TOC COO poryckaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraa Ha ypoBHe 50% 0T MakCMMajIbHOTO Gajljia 3a BBIIOJIHEHHE 3a0aHuil 6a30 BOrO

YpOBHS
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—IIP 1.7.1 OnepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSAMHU: TOUKA, IPsiMasi, TNIOCKOCTD B
MIPOCTPAHCTBE, MapaJLIEIbHOCTh U
MEPIEHAUKYIISIPHOCTD MPSMBIX U IIJIOCKOCTEH;

—IIP 1.7.2 pacnno3HaBaTh OCHOBHBIE BH/IbI
MHOTOTPaHHHUKOB (IIpU3Ma, MUpaMua,
PSIMOYTOJIBHBIN Mapasuienenunen, kyo);

—I1P 1.7.3 uzoOpaxarh usydaembie GUTYPHI OT
PYKHU U C TPUMEHEHUEM TTPOCTHIX YEPTEIKHBIX
WHCTPYMEHTOB;

—IIP 1.7.4 nenatb (BBIHOCHBIC) IJIOCKUE YEPTEIKHU
U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (PUTYP: BU]T
CBEpXY, COOKY, CHHU3Y;

—IIP 1.7.5 uszBnekats undopmaruio o
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX,
MPEJICTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

—I1P 1.7.6 npumensts Teopemy [ludaropa npu
BBIYMCIICHUH JIEMEHTOB CTEPEOMETPHUUECKHUX
uryp;

—I1P 1.7.7 HaxoouTh 0OBEMEI U IIIOIIAIN
MOBEPXHOCTEN MPOCTEUIINX MHOTOIPAHHUKOB C
npuMeHeHneM (hopMy;

—IIP 1.7.8 pacrio3HaBaTh OCHOBHBIE BUJIbI TEJ
BpalleHus (KOHyc, IWIMHAP, chepa u 1map);

—I1P 1.7.9 naxonuTe 00bEMBI U TUTOIIATN
MOBEPXHOCTEW MPOCTEUIINX MHOTOIPAHHUKOB
Y TeJ BPAIIEHUs ¢ MPUMEHEHUEM (POpPMYII.

— ®opMyIHpYyeT U IPUBOIUT T0KA3ATEITBCTBO
MPU3HAKOB B3aUMHOT'O PACIOJIOKEHHUS MPSIMBIX U
MJIOCKOCTEH.

— Pacnio3Haer Ha uepTekax U MOJAENSAX pa3IudHbIe
CJIy4ad B3aUMHOTO PACMOJIOKEHUS NPAMBIX U
IUIOCKOCTEH, apryMEHTHPYET CBOM CYKIICHUSI.

—DopMynupyeT onpeerIcHne, IPU3HAKU U CBOKWCTBA
MapajuIeIbHBIX U MEPICHINKYJIISIPHBIX IIOCKOCTEH,
JBYTPAHHBIX M TUHCHHBIX YTJIOB.

—BbInomHAET MOCTPOEHUS YIIIOB MEKIY MPSMBIMU,
MPSIMOY U TNIOCKOCTBIO, MY TUIOCKOCTSIMH U
pacro3HaeT uX Ha MOJIEISIX.

—IIpumeHseT mpu3HaKy U CBOMCTBA PACIIOIOKECHHUS
MPSIMBIX | IJIOCKOCTEH MPU PEIICHUH 3a/1a4.

—W3o0paxkaeT Ha pUCyHKaxX U KOHCTPYUPYET Ha
MOJICJISIX TIEPIICHINKYIISP U HAKJIOHHYIO K TUIOCKOCTH,
MPSIMBIX, TAPAIICITBHBIX TUIOCKOCTEH, YTIIOB MEXKIY
MIPSIMOY U TUTOCKOCTBEO 1 00OCHOBBIBAET TIOCTPOCHUS.

—Permraer 3ajaun Ha BBIUMCICHHE TEOMETPUUECKUX
BEJIMYMH.

—OnuceiBaeT paccTOSTHUS OT TOYKHU J0 TIOCKOCTH, OT
MPSIMOM 710 TIIIOCKOCTH, MEXAY TUIOCKOCTSIMH, MEXKIY
CKPEIIUBAOIIAMUCS TIPSIMBIMHU, MEKITY
MIPOU3BOJBHBIMA (PUTYpaMH B IIPOCTPAHCTBE.

—H300paxaer Ha YepTe)KaxX M MOJACIIAX PACCTOSHUS U
000CHOBaHHE CBOM CyxeHus. Onpenenser u
BBIUHCIISIET PACCTOSIHUS B IPOCTPAHCTBE.

Texymuii KOHTPOJIb: 33

VYeTHbII onpoc

DKcIpecc-0npoc

[TuceMeHHBIE OMPOCHI

TectupoBanue

KonTposnbHas padora

JomarmHee 3amanue

CamocrosiTenbHas pabora

3anuTa JIEKTPOHHBIX PE3CHTAIUH

Y4eOHO-TPaKTUIESCKUE 3a/1a91

[IpoBepka pe3ynbTaToB U X012
BBITIOJTHEHUS MPAKTUYECKUX padboT

IIpoMe:KkyTOUHAs aTTecTanus: >*

DK3amMeH

3 [penogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (JOPM M METOJIOB OLIEHKH C YIETOM CIIEIU(PHUKN 00YUIEHHS 110 AUCLIUILINHE.
34 ®opma IPOMEKYTOIHOM ATTECTALNUH 110 AUCHUILIMHE YKA3bIBAETCA B COOTBETCTBHHM ¢ Y4eOnbM mmanom OOIT.
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—I1P 1.7.10 coOTHOCUTH a0CTpaKTHBIE
TE€OMETPUUYECKUE TIOHATUS U (AKTHI C
peaIbHBIMU JKU3HEHHBIMH 00bEKTaMH U
CUTYalUsIMU;

—IIP 1.7.11 ucnons3oBaTh CBOMCTBA
[IPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYD
JUTSl pELIEHUs TUIIOBBIX 33/1a4 MPaAKTUYECKOTro
CoJIep KaHUs;

—I1P 1.7.12 cooTHOCHUTH MIIONIAAN TOBEPXHOCTEH
TeJ OJIMHAKOBOU (POPMBI pa3IMUHOTO pa3Mepa;

—I1P 1.7.13 cOOTHOCUTH OOBEMBI COCYI0B
OJIMHAKOBOI (POPMBI PA3IUYHOTO pa3Mepa;

—I1P 1.7.14 ouenuBats ¢hopMy NpaBUILHOTO
MHOTOTpaHHHKA TOCJIe CIIUIIOB, CPE3OB U T.II.
(ompenensTh KOJIMYEeCTBO BEPIINH, pedep U
IpaHEeH MOJyYEeHHBIX MHOTOTPAHHUKOB)

—IIpumensier GopMyIIbl M TEOPEMBI INTAHUMETPUH IS
peleHus 3a1a4.

—IIpumensietr Teopuu At 000CHOBAaHUS TOCTPOCHUN U
BBIYMCIICHUIA.

—ApryMEHTUpPYET CBOM CYXACHMS O B3aUMHOM
PacmoI0KEHUH MPOCTPAHCTBEHHBIX PUTYD.

—OnuchIBaeT XapaKTEPUCTUKU PA3TUYHBIX BUJIOB
MHOTOIPAaHHUKOB, IEPEUUCIISIET UX DJIEMEHTHI U
CBOICTBA.

—W3o0pakaeT MHOTOTPAaHHUKH U BBIMTOJTHSIET
MOCTPOCHUE HA N300PAKEHUAX U MOACIISAX
MHOT'OTPaHHUKOB.

—HM300paxaer ceueHus, pazgepmru MHO20SPAHHUKOS,
BBIYMCIISIET IUIOIIA/IA TIOBEPXHOCTEH.

—Ctpout npocreiime ceueHus Kyoa, mpu3Mbl,
MUPaAMU/IBI.

—IIpuMeHsieT cBOKCTBA CHMMETPHUH NPH PELICHUN
3az1ay.

—HWcnons3yer mpruoOpeTeHHbIE 3HAHUS IS
MCCJIE0BAHUS U MOJIETTUPOBAHUS HECIOKHBIX 3a/1a4.
—HW300paxaer OCHOBHbIE MHOTOTPAHHUKH U BBITIOTHSIET

PUCYHKH I10 YCIIOBUSAM 3a/1a4.

—3HaeT BUbI TEN BpallleHus, GopMyIupyeT ux
ONpENETEHUS U CBOMCTBA.

—DopMyIUpPYyeT TEOPEMY O CEYEHHUH IIapa MIOCKOCThIO
Y TJIOCKOCTH, KacaTeIbHOU K cepe.

—Pemaer 3a1aun Ha MOCTPOECHHUE CEUEHUI, BBIYUCIICHUE
JUIMH, PACCTOSIHUM, YTIJI0B, Iuiowmanei. [Iposoaut
JIOKa3aTelIbHbIE PacCy>KJIEHHUS MPU PEIICHUH 3a/1a4.

—IIpuMeHsieT cBOKCTBAa CUMMETPHUH MPU PELLICHUN
3aJ]a4 Ha Tella BpalleHusl, KOMOMHAIIUIO Tel.
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—H300paxkaeT OCHOBHBIE KPYTJIbIE TEJIA U BHIIOJIHSET
PHUCYHKH I10 YCIOBHIO 3a1a4H.

1.8. BekTOpHI M KOOPAUHATHI B IPOCTPAHCTBE

90-100% npaBUIBHBIX OTBETOB/PELICHUH OlIEHKa 5
(0TIMUHO);

70-89% mpaBUIBHBIX OTBETOB/pElLICHUH OlLleHKa 4
(xoporo);

50-69% mnpaBUIBHBIX OTBETOB/pEIICHUN OLIeHKA 3
(YIOBIETBOPUTEIHHO);

Menee 50%°° mpaBHIBHBIX OTBETOB/PEILICHUI OICHKA 2
(HEeyAOBJIETBOPUTEINIHHO)

—I1P 1.8.1 OnepupoBarh Ha 6a30BOM ypOBHE
MTOHSATHEM JIEKapTOBBI KOOPAMHATHI B
MIPOCTPAHCTBE;

—I1P 1.8.2 HaxoauTh KOOPAUHATHI BEPILUH KyOa
U TIPSIMOYTOJIBHOTO MapasuielieuIe/ia

— IIpumensieT Teopun Npu pelIeHu! 3a1a4 Ha JeCTBUA
C BEKTOpaMH.

— IIpumensieT Teopun Npu pelIeHu! 3a1a4 Ha JeHCTBUS
C BCKTOpamu, KOOpZ[I/IHaTHI)If/'I MCTO, MPUMCHCHUC
BCKTOPOB AJId BBIYHUCJICHHA BEJIMYWH YTIJIOB U
pacCTOSHUM.

—HpI/IMeHﬂeT BCKTOPBI U METOJ] KOOPpAWHAT B
MMPOCTPAHCTBE IIPU PCUICHUH 3aaa4.

Texkymuii KOHTPOJIb: 36

YcrHbIil onpoc

DKCIpecc-0Ipoc

[TuceMeHHbIE OIPOCHI

TecTtupoBanue

KonTponbHas padora

Jomarnee 3a1anue

CamocrosrenbHas pabora

3aiuTa 3JeKTPOHHBIX IPEe3eHTaLNUN

VY4eOHO-paKTHUECKUE 3a/1a4H

[IpoBepka pe3ynbTaToB U X042
BBITOJIHEHUS TPAKTHYECKUX PabOT

IpomesxyTounas arrectamus: >’

OK3aMeH

1.9. UcTropusi MATEMATHKH

90-100% mpaBMIIEHBIX OTBETOB/PEIICHHIA OIIEHKA 5
(oTIHMYHO);

70-89% mpaBHUIIBHBIX OTBETOB/pEIICHUI OlleHKa 4
(xopo1o);

% B nepuoxn Beegenns ®T'OC COO poryckaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHS y4eOHOro Marepuaa Ha yposHe 50% OT MaKCUMabHOTO 6ajljia 3a BBIOJIHEHHE 3aJaHuil 6a30BOr0

YPOBHS

36 [IpenogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (JOPM M METOJIOB OLIEHKH C YIETOM CIIEIU(PHUKH 0OYUIEHHS 110 AUCLIUILINHE.
37 ®opma IPOMEKYTOIHOM ATTECTALNUH 110 AMCIUILIMHE YKA3bIBAETCA B COOTBETCTBUM ¢ Y4ueOHbIM muanom OOTI.
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50-69% mpaBUIBHBIX OTBETOB/pEIIEHUH OIleHKa 3
(YIOBIETBOPUTEIIHHO);

Memnee 50%% MPABUJIBHBIX OTBETOB/PEIICHUI OIICHKA 2
(HEYTOBJICTBOPUTEIIHLHO)

Texkymuii KOHTPOJIb: 3

—IIP 1.9.1 OnuceIBaTh OTAEIbHBIE BEIIAIOIINECS — HasbiBaet oTaenbHbIe BBIIAIONIMECS PE3YJIbTATHI, VYcerHblii onpoc
pe3yIbTaThI, MOTYUYEHHBIE B XOJI€ Pa3BUTHUS MOJIyYEHHBIE B XO/I€ PA3BUTHUSI MATEMATUKHU KaK
MaTEMaTHKU KaK HayKu; HaYKHU;

—I1P 1.9.2 3HaTh npuMepbl MaTEMaTUUECKUX —Ha3ssiBaeT npuMepsl MaTeEMaTU4ECKUX OTKPBITUH U UX
OTKPBITHI U UX aBTOPOB B CBSI3H C ABTOPOB B CBSI3U C OTEYECTBEHHOW U BCEMUPHOMN
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH; HUCTOpPHEH;

—I1P 1.9.3 noHumMate pojb MaTeMaTUKU B — IloHuMaeT posib MaTeMaTHKH B pa3BUTHH Poccuu
pasButuu Poccuu

1.10. MeToabl MATEMAaTUKH 90-100% npaBUIbHBIX OTBETOB/PEIICHH OI[CHKA 5

(0TIHMYHO);

70-89% mpaBUIBHBIX OTBETOB/pEILICHUH OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/pEILICHUN OLIeHKA 3
(YIOBIETBOPUTENBHO);

Menee 50%*° paBuIbHBIX OTBETOB/pENICHNUI OlIEHKa 2
(HEeyAOBIETBOPUTENIHHO)

Texkymuii KOHTPOJIb: 4

—I1P 1.10.1 IIpuMeHATH N3BECTHBIE METOIBI IIPU —IIpuMeHseT MaTeMaTHYECKUE METOIbI IIPH PELICHUN VYeTHBII onpoc
pELICHUH CTaHAAPTHBIX MATEMATUYECKUX CTaHJAPTHBIX MATEMaTUYECKUX 3a/1a4; 3amuTa 3JEKTPOHHBIX IPE3EHTALUN
3a1ad4; —0XapaKTEepU30BbIBAECT MATEMATHYECKUE IIPOEKTa

—ITP 1.10.2 3ame4aTs 1 XapakTepHU30BaTh 3aKOHOMEPHOCTH B OKPY’KAIOILEH 1EHCTBUTEIBHOCTH.

MaTeMaTUYECKUEe 3aKOHOMEPHOCTH B
OKpYKarOIIEH IEMCTBUTEIBHOCTH.

38 B nepuon Beenenuss ®I'OC COO ponyckaeTcst yCTaHOBIEHUE KPUTEPUSI OCBOEHHS yIeOHOro Marepuana Ha yposHe 50% OT MaKCUMAIBHOTO 6aiia 3a BBIIOIHEHHE 3aJaHuii 6a30 BOro
YPOBHS

3 [penogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (JOPM M METOJIOB OLIEHKH C YIETOM CIIEIU(PHUKN 0OYUIEHHS 110 AUCLIUILINHE.

0B nepuox Benenns ®TOC COO porycKaercst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraia Ha ypoBHe 50% 0T MaKCMMaJIbHOTO Gajljia 3a BBIIOJIHEHHE 3a0aHuil 6a30BOro
YPOBHS

“ TIpemoiaBaresio HEOOXOAUMO CaMOCTOSITENBHO KOHKPETH3UPOBATH MepedeHb GOPM M METO/IOB OLEHKH C YUETOM CHEHU(DHKH 00YUCHHS M0 AUCLUIIIHHE.
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2.1 DjeMeHThbl TEOPUHU MHOKECTB U
MATEMATHYECKOM JJOTHKU

90-100% mpaBUIBHBIX OTBETOB/PEIICHHI OIICHKA 5
(oTIM4HO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUH OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/PEIICHUH OIleHKa 3
(YIOBIETBOPUTEIIHHO);

Memnee 50%% MPABUJIBHBIX OTBETOB/PEIICHUI OIICHKA 2
(HEYTOBJICTBOPUTEIHLHO)

—IIP 2.1.1 OnepupoBaTs** MOHATHAMHI: KOHEUHOE

MHOECTBO, JIEMEHT MHOECTBA,
MOJIMHOXKECTBO, IepeceueHre U 00beTMHEHUE
MHOECTB, YACIOBbIE MHOKECTBA HA
KOOPJIMHATHOM IIPSIMOi1, OTPE30K, HUHTEPBAI,
MOJIYUHTEPBAJ, MPOMEKYTOK C BHIKOJIOTOM
TOUKOH, Tpaduieckoe MpeCTaBICHNE MHOXKECTB
Ha KOOPJMHATHOM MJIOCKOCTH;

—IIP 2.1.2 mpoBepsATh NPUHANICKHOCTD DJIEMEHTA
MHOECTBY;

—I1P 2.1.3 HaxonuTh nepeceyeHue U 00beTMHEHUE
MHOECTB, B TOM YHCJIE TPEICTABICHHBIX
rpaduyecKky Ha YMCIOBOM MPSAMO U Ha
KOOPAWHATHOW IIOCKOCTH;

—I1P 2.1.4 ucnosnb30BaTh YUCIOBBIE MHOKECTBA Ha
KOOPJIMHATHOM IIPSIMOM M HA KOOPAVMHATHOU
MJIOCKOCTH JIJIs1 OMMMCAaHUs peasIbHbIX MPOLECCOB
Y SIBJICHUU.

—MHcnons3yer B yCTHOM pedy MOHATHS: KOHEYHOE
MHO’KECTBO, 3JIEMEHT MHO>KECTBA, IIOJJMHOKECTBO,
nepeceyeHne U 00beJMHEHNE MHOXKECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPJAMHATHOM MPSAMOM, OTPE30K,
UHTEpBaJl, HOJIYUHTEPBAJI, IPOMEXKYTOK C BHIKOJIOTOM
TOYKOM;

—VYMeeT npoBepATh NPUHAJIEKHOCTD 3JIEMEHTA
MHO>KECTBY;

—Haxoaut nepeceuenne u 00beJMHEHUE JBYX

MHO>KECTB, MPEJICTABICHHBIX TpadUyecKu Ha
YUCJIOBOM MPSMOU WIIM KOOPJIUHATHOM IIJIOCKOCTH;

— IlpuBoauT npuMepsl UCHOJIB30BAHUSA YUCIOBBIX
MHO’KECTBA Ha KOOPJMHATHOMN MPSIMOM JUIsl OTUCAHUS
peaNbHBIX ITPOLECCOB U SIBJICHUM.

Texkymuii KOHTPOJIb: +3

VYcerHblil onpoc

DKCIpecc-0Ipoc

[TucrmeHHBIE OTIPOCHI
BrlmonnHeHUs IPaKTHYECKUX padboT

2.2 Ynciaa 1 BLIPAKEHUS

90-100% npaBMIIbHBIX OTBETOB/PEILICHU OLIEHKA 5
(0TIMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUH olleHKa 4
(xoporo);

42 B nepuoxn Beenenns ®TOC COO porycKaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro Marepraia Ha ypoBHe 50% OT MaKCUMAIIBHOIO Oajlia 3a BBINOJIHEHHE 3aJaHiH 6a30BOr0

YPOBHS

4 [penogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (JOPM M METOJIOB OLIEHKH C YIETOM CIIEIU(PHUKN 0OYUIEHHs 110 AUCLIUILINHE.
% 3pecb 1 ganee; 3HaTb onpeaeneHne NoHATUA, YMETb NOACHATb €r0 CMbIC/, YMETb MCMOJIb30BaTb NOHATHE M €ro CBOMCTBA NPU NPOBEAEHUM PACCYKAEHUI, PeleHnn 3a43a4.
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50-69% mpaBUIBHBIX OTBETOB/pEIIEHUH OIleHKa 3
(YIOBIETBOPUTEIIHHO);

Menee 50% npaBHIIBHBIX OTBETOB/PEIICHHI OLIEHKa 2
(HEYTOBJICTBOPUTEIIHLHO)

—I1P 2.2.1 CBoGOAHO ONIEPHPOBATH MOHATUSIMHU:
eJI0€ YMCIIO, AETUMOCTh YHCEeN, OOBIKHOBEHHAs
Ipo0b, ecaTUYHAs JpoOb, pallMOHAIBHOE YUCIIO,
npuOIMKEHHOE 3HAUEHUE YUCIIA, YacTh, A0S,
OTHOINICHHE, TIPOIICHT, MOBBIIIICHHE U TOHKEHUE
Ha 33J]aHHOE YKCJIO IPOLEHTOB, MacIITao;

—I1P 2.2.2 npuBOUTH IPUMEPHI YUCEI C
3a/laHHBIMH CBOMCTBaMU JI€TUMOCTH;

—I1P 2.2.3 onepupoBaTh NOHATUSAMHU: JOTrapuPpm
YHClia, TPUTOHOMETPUYECKasi OKPY>KHOCTb,
pajvaHHas U TpajycHas Mepa yria, BeJu4rnHa
yTia, 3alaHHOTO TOYKOM Ha
TPUTOHOMETPUUECKON OKPY’KHOCTH, CUHYC,
KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC YTJIOB, UMEIOIINX
IIPOU3BOJIBHYIO BEJIMYHMHY, YUCIIA € U T

—I1P 2.2.4 BBINOAHATH apupMETHUECKHE
JeICTBUS, coueTasl yCTHHIE U MHUCbMEHHBIE
IpUEMbI, IPUMEHSS TPU HEOOXOTUMOCTH
BBIUNCIIMTEIbHBIE YCTPONUCTBA;

—I1P 2.2.5 HaxoauTh 3HAUEHUS KOPHS
HaTypaJIbHOM CTENEHU, CTEIIEHH C
palMoHaIbHBIM MTOKa3aTeNeM, Jorapugpma,
UCIOJIB3YS IPU HEOOXOTUMMOCTH
BBIUMCIIUTENbHBIE YCTPOMUCTBA;

Hcnone3yer B yCTHOM pedy MOHATHSL: LIEJI0€ YHUCIIO,
JeTUMOCTb YUCeJl, OOBIKHOBEHHAs! IpO0b, JeCATUYHAs
IpoOb, paliMOHAJILHOE YUCII0, MPUOIMKEHHOE 3HAUCHHE
4HCJIa, YaCTh, 10JI1, OTHOILICHHE, IIPOLICHT, OBBILICHHUE
Y IOHWKEHUE HA 33JJaHHOE YKCJIIO NIPOLIEHTOB,
MaciuTa0, jorapudM 4ncia, TPUroHOMeTpudecKas
OKPY’KHOCTb, PAIMAHHAS U IPaJyCHas Mepa yria,
BEJIMYMHA YTJIa, 33JJaHHOI0 TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC,
TAHI€HC U KOTAHI'€HC YIJIOB, UMEIOIIMX ITPOU3BOJIBHYIO
BEJIMYHHY, YUCIIA € U T

—Beinonuser apupmernyeckue AeUCTBUS, coueTas
YCTHBIE U IUCbMEHHBIE IIPUEMBI, IIPUMEHSA IIPU
HE00XO0IMMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA;

—HAaxOJIUT 3HA4E€HMS KOPHsI HATYPaJIbHOU CTEIICHH,
CTEIIEHU C PALMOHAIBHBIM ITOKa3aTeleM, Jorapudma,
WCIOJIb3YSl IPU HEOOXOIMMOCTH BBIYUCIUTENbHBIE
YCTPOWCTBA;

—BBIIIOJIHACT NPUKUAKY IIPU IPAKTUYECKUX pacyeTax;

—BBINOJIHAET MTPe0Opa30BaHus IO U3BECTHHIM (popMyiam
U TipaBUJIaM OyKBEHHBIX BBIPAXKEHUH, BKIIIOUAIOIINX
CTEIeHH, KOPHH, JIoTapu(Mbl U TPUTOHOMETPHUECKUE
byHKIIH;

Texkymuii KOHTPOJIb: 4

VYcerHblii onpoc

DKCIpecc-0Ipoc

[TucrmeHHBIE OMIPOCHI

TectupoBanue

Kontponbnas pabota

JomarHee 3a1anue

CamocTosTenbpHas paboTta

3aiuTa 3JeKTPOHHBIX IPE3EHTALUN

Y4eOHo-pakTUYeCKUEe 3a1a41

[IpoBepka pe3ynbTaToB U X0Aa
BBITIOJTHEHUS PAKTUYECKUX PaboT

IpomeskyTounas arrecTamus: 6

DK3aMeH

4 [penogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (JOPM M METOJIOB OLIEHKH C YIETOM CIIEIU(PHUKN 0OYUIEHHS 110 AUCLIUILINHE.
46 dopma IPOMEKYTOIHOM ATTECTALUHM 110 AUCIUILIMHE YKA3bIBAETCSA B COOTBETCTBUM ¢ Y4eOHbIM mianom OOTI.
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—I1P 2.2.6 nonib30BaThCsl OLIEHKON U TPUKUIKON
MIPU MPAKTUYECKUX pacueTax;

—I1P 2.2.7 npoBOIUTH TIO U3BECTHBIM (hOpMYyJIaM U
paBuiiaM IpeoOpazoBaHus OYKBEHHBIX
BBIPQXXCHH, BKIIIOYAIOIUX CTENIEHU, KOPHH,
jorapu(mbl ¥ TPUTOHOMETPUYECKHE (PYHKINU;

—IIP 2.2.8 HaxO0aUTh 3HAYEHUS YUCIOBBIX U
OYKBEHHBIX BBIPAXKEHUMN, OCYIIECTBIISSA
HEOOXOIUMBIC TIOJICTAHOBKH M IMPE0oOpa30BaHMS;

—I1P 2.2.9 n3o00paxarb cCXeMaTU4eCKHu yrodl,
BEJIMYMHA KOTOPOTO BBIPA)KEHA B Tpajycax Ui
paauaHax;

—I1IP 2.2.10 ucnonw30BaTh IpHU peIICHUHN 3a1a4
Ta0IMYHbIC 3HAYEHUS] TPUTOHOMETPUIECKUX
byHKIU yIIIoB;

—I1P 2.2.11 BBINOJHATH NEPEBOJ BEIUUUHBI YIJIa
U3 paiiaHHON MephI B TPAAYCHYIO U 00paTHO;

—IIP 2.2.12 BBIIOIHSITE IEHCTBUS C YUCIOBBIMHU
JAHHBIMU TIPU PEIICHUU 3a]1a4 MPAKTHIECKOTO
XapakTepa ¥ 3a/1a4 U3 pa3InyHbIX obnacTeit
3HAHWA, UCTIONB3YS IPU HEOOXOUMOCTH
CIIPaBOYHbIE MAaTE€PHAIbl U BEIYUCIUTEIbHbIE
YCTPOMCTBA,

—I1P 2.2.13 oueHuBaTh, CpaBHUBATH U
WCITOJTH30BATh TP PEIICHUN TPAKTUYECKUX
3a/1a4 YMCJIOBBIE 3HAYEHUS PEaTbHBIX BETUYHH,
KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKHI
00BEKTOB OKPYKAIOIIIETO MUPA

—1/1306pa>i<aeT CXCMATHUYCCKU YTOJI, BEJIMUYNHA KOTOPOTO

BBIpa)k€Ha B rpaaycax UM paJuaHax,

—HUCIONIB3YET MPHU PEUICHUH 33/1a4 TA0JIMYHBIC 3HAYCHUS

TPUTOHOMETPUUECKUX (PYHKIIHH YIIIOB;

—BBIITOJHACT NICPEBOA BEJIMYUHBI YTIJIa U3 paI[I/IaHHOﬁ

Mepbl B TPAAYCHYIO U 00paTHO;
—BBITIOJIHSIET IEUCTBUS C YUCIOBBIMU JTAHHBIMU MPU

PCHICHUHU 3a4a4 IMIPAKTUYCCKOI'O XapaKTepa 1 3a1a4 U3

pa3IMYHbIX 00JacTel 3HAHUM, UCTIOIB3YS HpU
HE0OXOIUMOCTHU CIIPABOYHBIE MAaTEPUATIBI
BBIYHCIIUTENbHBIE YCTPOICTBA,

-OLCHUBACT, CPABHUBACT U UCIIOJIB3YCT IIPU PCIICHNUN
MPAKTUYCCKUX 3aaa4 YUCIJIOBBIC 3HAYCHUSA PCAJIbHBIX
BCJIMYHH, KOHKPETHBIC YU CJIOBBIC XapPAKTCPUCTHKH

00BEKTOB OKPYKAIOILIEro MUpa

2.3 YpaBHeHHUSI M HEPABEHCTBA

90-100% npaBMIIbHBIX OTBETOB/PEILICHU OLIEHKA 5
(0TIMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUH OlleHKa 4
(xoporo);
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50-69% mpaBUIBHBIX OTBETOB/pEIIEHUH OIleHKa 3
(YIOBIETBOPUTEIIHHO);

Menee 50% npaBHIIBHBIX OTBETOB/PEIICHHI OLIEHKa 2

(HEYTOBJICTBOPUTEIIHLHO)

—IIP 2.3.1 Pemiath paiinoHajibHEIE,
MOKa3aTeJIbHBIC U JJOTapU(PMUUECKUE YPABHEHUS
Y HEPABEHCTBA, MPOCTEUIIINE UPPALIMOHAIBHBIE U
TPUTOHOMETPUUYECKUE YPABHEHHUS, HEPABEHCTBA
1 UX CHUCTEMBI;

—I1P 2.3.2 ucnoyib30BaTh METOIbI PEIICHUS
YpaBHEHUM: MIPUBEJICHUE K BUIY «IIPOU3BEACHUE
PaBHO HYJIIO» WM «9aCTHOE PABHO HYJIIOY,
3aMeHa NIEPEMEHHBIX;

—I1P 2.3.3 ucnonas30BaTh METOJ, MHTEPBAJIOB JJIS
pelIeHus] HEPaBEHCTB;

—I1P 2.3.4 ucnonbs3oBaTh rpaduuecKuii METO IS
NpUOIMKEHHOTO PelIeHHs YPaBHEHUN U
HEPaBEHCTB;

—I1P 2.3.5 u306paxxatb Ha TPUTOHOMETPUIECKOM
OKPY’KHOCTH MHOXKECTBO PELIEHUI IPOCTEUIINX
TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB;

—I1TP 2.3.6 BBINOJIHATH OTOOP KOpHEH ypaBHEHUI
WJIM PELLIEHUH HEPAaBEHCTB B COOTBETCTBUH C
JIOTIOJIHUTEIbHBIMU YCIIOBUSAMHU U
OTPaHUYECHUSIMU;

—IIP 2.3.7 cocTaBiATh U pemiaTh ypaBHEHMUS,
CHCTEMBbl ypaBHEHUI 1 HEPABEHCTBA MPH
peIIeHNH 3319 APYTUX YUEOHBIX MPEIMETOB;

—I1P 2.3.8 ucnonp30BaTh ypaBHEHMS U

HCPAaBCHCTBA AJId MMOCTPOCHUA U UCCIICAOBAHU

— Pemraer paunoHanbHble, MOKa3aTeabHbIe U
norapuMUUecKre ypaBHEHUS U HEPABEHCTBA,

MPOCTEHIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKHE

YpaBHCHUsI, HCPABECHCTBA U UX CUCTCMBI;
— HCIIOJIB3YCET METOAbI PCHICHUA ypaBHeHHﬁZ

IMPUBCACHUEC K BUAY «IIPOU3BCACHNUEC PABHO HYJIIO» WA

«YaCTHOE PABHO HYJIIO», 3aMEHA [IEPEMEHHBIX;
— UCHOJb3YET METOJI MHTEPBAJIOB JIISl PELICHMUSI
HEPABEHCTB;

—HCIIOJIB3YCT rpaq)nqecm/lﬁ METOA OJId HpI/I6JII/I)KCHHOFO

PCUICHUA ypaBHeHI/Iﬁ H HCPABCHCTB,

— BBINOJIHSAET OTOOP KOpHEH ypaBHEHUH WK peleHni

HEPABCHCTB B COOTBCTCTBUHU C JOIIOJHUTCIIbHBIMU
YCIOBUAMHA U OTPAHUYCHUAMU

— HCIOJIB3YCT YPABHCHUA U HCPABCHCTBA IJIA
MOCTPOCHUA U UCCIICAOBAHUS HpOCTeI\/'IIJ_II/IX

MaTE€MaTHYECKUX MOJEJIEHN peabHbIX CUTyallui WIN

MPUKIIAAHBIX 3a1a4;

— yMEET MHTEPIPETUPOBATh MOJyYECHHBIN IIPU PEIICHUN

YpaBHCHU:, HCPABECHCTBA UJIM CUCTEMBI pC3YJIbTAT,

OLICHUBACT €TI0 HpaB}IOHOHO6I/Ie B KOHTEKCTE 3aJIaHHOM

pCaHLHOﬁ CUTyallun UJIN HpHKHaI[HOﬁ 3aJa4uun
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MPOCTEUILNX MATEMATUYECKUX MOJEIIEN
peabHBIX CUTyallMi WM MPUKIAJIHBIX 3a7a4;
—I1IP 2.3.9 ymeTh UHTEPIPETUPOBATH MOTYYCHHBII
MIPU PEILICHUU YPaBHEHUS, HEPABEHCTBA MU
CHUCTEMBI pe3yJIbTaT, OLICHUBATh €ro
paBaoONo1001e B KOHTEKCTE 3a/1aHHOM
peaIbHOM CUTYallMU WU NPUKIAJHON 33/1a4u

2.4. Oyukuuu

90-100% mpaBMIIBHBIX OTBETOB/PEIICHUI OLIEHKA 5
(oTIM4HO);

70-89% mpaBUIIBHBIX OTBETOB/pEIICHUI OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/PEIICHUH OIleHKa 3
(YZIOBIETBOPUTENHHO);

Menee 50%*' IpaBUIBHEIX OTBETOB/pELIEHHIA OIIEHKA 2
(HEYTOBJICTBOPUTEIHHO)

—I1P 2.4.1 OnepupoBath NOHATHIMHU:
3aBHCUMOCTH BEJIMYMH, QYHKIHUS, APTyMEHT H
3HaYeHue PyHKINHU, 00JacTh ONpeieeHus 1
MHOX€ECTBO 3HaUYCHUH (PyHKIMHU, Tpaduk
3aBUCUMOCTH, rpaduk GyHKIMU, HYIU QYHKINH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA, BO3pAacTaHHe
Ha YMCIIOBOM IPOMEXYTKE, YObIBaHHE Ha
YHICIIOBOM ITPOMEXKYTKE, HaOOJbIIIEE U
HaMMEHbIIIee 3HaUeHUE (PYHKITMHN HA YUCIIOBOM
POMEXKYTKE, TIepUOIUIecKast GYHKIIUs, TIEPHOI,
YeTHasl ¥ HeueTHas (PyHKIUY,

—I1P 2.4.2 onepupoBaTh NOHATUAMU: IIpsIMAst U
oOpaTrHas PONOPIHOHAIBHOCTD, INHEHHa,

— Hcnoinb3yer B yCTHOW peyu MOHATHS: 3aBUCUMOCTh
BEIMYMH, QYHKIHA, apTYMEHT U 3HaueHUe (QyHKIUH,
00J1acTh ONpeeNeHHsI U MHOXKECTBO 3HAYCHUN
¢byHKuMHU, rpaduk 3aBUCUMOCTH, rpaduK GyHKINH,
HYJU (QYHKIIUH, TPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YUCIOBOM NMPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE, HAUOOIIbIIIEe U HAUMEHbIIIEE
3Ha4eHHEe PYHKINU HAa YHCIOBOM ITPOMEKYTKE,
nepuonnveckas QyHKIHS, IEpUO, YeTHASI M HeUEeTHAs
GyHKIMW; TUHEIHAS, KBapaTHIHAsl, JTOTaprupMIIecKast
W TIOKa3aTenbHash GYHKINU, TPHTOHOMETPHUYECKHUE

byHKIUY;

Texkymmii KOHTPOJIb: 48

VYeTHBII onpoc

DKCIpecc-0poc

[TuceMeHHBIE OMPOCHI

TectupoBanue

KonTposabnas padbora

JlomainHee 3a/1aHue

CamocTosTenbHas paboTta

3ammra 3JeKTPOHHBIX IPe3eHTalui

VYueOHo-TIpakTUUeCKHe 3a1a9u

[IpoBepka pe3yabTaToB U X0/
BBITTOJTHEHUS TPAKTHYECKUX PadOT

IpomeskyTounas arrectamus: °

DK3aMeH

47 B nepuoxn Benenns ®TOC COO porycKaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraa Ha ypoBHe 50% 0T MakCMMajbHOTO Gajljia 3a BBIIOJIHEHHE 3a0aHuil 0a30 BOrO

YPOBHS

48 [IpenogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHD (JOPM M METOJIOB OLIEHKH C YIETOM CIIEIU(PHUKN OOYUIEHHS 110 AUCLIUILINHE.
49 ®opma IPOMEKYTOIHOM ATTECTALNUH 110 AUCHUILIMHE YKA3bIBAETCA B COOTBETCTBHHM ¢ Y4eOnbM mmanom OOIT.
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KBaJ[paTH4HAas, JorapupMuIecKas u
nokazaresabHas (yHKIMH, TPUTOHOMETPHUYECKUE
byHKINH,

—I1P 2.4.3 onpenensth 3HaYeHHE QyHKINUU MO
3HAYCHUIO apTryMEHTa MPH PA3IMYHbIX CIIOcCO0ax
3a7iaHus QYHKIMH;

—I1P 2.4.4 ctpouTh rpadKu U3y4IEHHBIX
byHKIIHIA;

—IIP 2.4.5 onuceiBath Mo TpaduKy U B
NPOCTEHIINX CIyYasx Mo GOpMyIie TOBEJCHHE U
CBOMCTBA (PYHKIUH, HAXOAUTH 110 TpauKy
(GyHKIMU HaOOJbIINE U HAUMEHBIINE
3HAYEHHUS;

—I1P 2.4.6 cTtpouTts 3cku3 rpaduka GyHKIUH,
YZIOBJIETBOPSIOLIEH IPUBEACHHOMY Ha0Opy
YCIIOBUH (MIPOMEKYTKHU BO3paCTaHUs/yObIBaHUS,
3Ha4YeHHe (PYHKINHU B 33IaHHON TOYKE, TOUKU
JKCTPEMYMOB, ACUMIITOTHI, HYJIM (QYHKIIMU U
T.JIL.);

—I1P 2.4.7 pematsh ypaBHEHHUsI, IPOCTEHIIINE
CUCTEMBI YpaBHEHUI, HCIIOJIb3Ysl CBOMCTBA
GyHKUMH 1 UX rpaduKoB,;

—I1P 2.4.8 onpenenars no rpapukam u
MCIIOJIb30BATh ISl PELLIEHUS IPUKIIAAHbIX 3a/1a4
CBOICTBA peaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEMN
(HauOospLIMEe U HAUMEHBIINE 3HAYEHUS,
IPOMEXYTKH BO3pacTaHUs U yObIBaHUS
GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACUMITOTBI, IEPUOL U T.I1.);

—I1P 2.4.9 unTepnpeTnpoBaTh CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKOU
CUTYallUu;

— ompezenseT 3HayeHne (QYHKIMU 10 3HAUCHUIO
apryMeHTa IPY Pa3IUYHBIX CIIOCO0aX 3alaHus
byHKIUY;

— CTPOUT rpaduKu N3yUeHHBIX (HyHKIIHIA;

— YUTAeT TpaduK;

— CTPOUT 3CKU3 rpaduka QYHKINH, YAOBICTBOPSIOLICH
MPHUBEJICHHOMY Ha0Opy yCIOBUH (TIPOMEXKYTKH
BO3pacTaHusl/yObIBaHUs, 3HAUCHHE QYHKIIUU B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB, aCUMIITOTHI,
HyJIM QYHKIUH U T.11.);

— ompenensieT 1o rpadukaM 1 UCIOIB3YET IS PEIICHUs
MPUKIIAIHBIX 33/1a4 CBOMCTBA PealbHBIX MPOIIECCOB U
3aBHCUMOCTEH (HanOOJbIINE M HANMEHBIIINE 3HAYCHNUS,
MIPOMEXKYTKH BO3pacTaHus U yObIBaHUS (PYHKIIUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA, aCUMIITOTHI, IEPUOJT U
T.IL.);
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—I1P 2.4.10 onpenensith no rpadukam
HpOCTEHIINE XapaKTePUCTUKHU MTEPUOTTIECKUX
IPOIIECCOB B OMOJIOTMH, SKOHOMUKE, MY3bIKE,
PaIMOCBSI3H U JIp. (aMIUTUTY1a, IEPUO U T.I1.)

2.5. Dj1eMeHTBI MATEeMATHYECKOI0 aHAJIN3a

90-100% mpaBUIIBHBIX OTBETOB/PEIICHUI OLIEHKA 5
(oTIMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUH OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/PEIICHUH OIleHKa 3
(YIOBIETBOPUTEIIHLHO);

Menee 50%°° ipaBUIBHEIX OTBETOB/pELICHHUIA OIIEHKA 2
(HEYTOBJICTBOPUTEIHHO)

—I1P 2.5.1 OnepupoBarh NOHATUIMU:
pou3BO/IHAs (PYHKIMH B TOUKE, KacaTeslbHas K
rpaduxy GyHKUINH, TPOU3BOAHAS (PYHKIINU;

—I1P 2.5.2 BBIUMUCIATH IPOM3BOJHYIO OJHOUJICHA,
MHOTOYJIEHa, KBaIpaTHOT'O KOPHSI, IPOU3BOIHYIO
CYMMBbI (PYHKIHUI;

—I1P 2.5.3 BbIUKCHATH IPOU3BOIHBIE
3JIEeMEHTapHBIX PYHKIMHM U UX KOMOUHAIHM,
MCIIOJIB3YS CIIPaBOYHbIE MATEPHAIIBI;

—I1P 2.5.4 uccnenoBars B IPOCTENIINX CIIydastX
(GYHKIIMU HA MOHOTOHHOCTb, HAXO/IUTh
HauOOJIbIINE M HAUMEHbIINE 3HAaYSHU s
(GyHKUIUH, CTPOUTH I'pa)MKU MHOTOYJICHOB U
POCTEHIINX PAallMOHATIBHBIX (QYHKIIHH C

—Omnepupyer NOHATHIMU: POU3BOAHAA (DYHKIINUHU B
TOYKEC, KaCcaTCJIbHasi K l"pa(bI/IKy (1)YHKI_[I/II/I, IIPpOU3BOJHAA
dynxumm;

—BBIYUCIIACT HpOI/I3BOI[Hy10 OJHOYWJICHA, MHOI'O4JICHA,
KBaJIpaTHOT'O KOPHsI, IPOU3BOJIHYIO CYMMBI (DYHKILIN;
MIPOU3BO/IHBIE AIEMEHTAPHBIX PYHKIMNA U UX
KOMOMHAIHH, UCIIOJIB3YS CIPABOYHbIE MaTEPHUAIIbI;

—HCCIIEyeT B MPOCTEHIINX ClTydasix QYHKIUHU Ha
MOHOTOHHOCTB, HAXOAHUTb HaI/I6OHLI_HI/IC N HAUMCHBIIINC
3Ha4eHUsl QYHKIUH, CTPOUTH Ipa)uKi MHOTOUJICHOB U
MPOCTEHUIINX pAallMOHAIBHBIX (PYHKIHI ¢
HCITIOJBb30BAHUCM annapaTa MAaTEMAaTUYCCKOI'O aHaJIM3a,

—pemaeT HpI/IKJ'IaI[HLIC 3a4a4u U3 GI/IOJ'IOFI/II/I, (bI/I3I/IKI/I,
XHUMHUHU, SKOHOMHUKHU U )Ipyr‘I/IX Hpe}IMeTOB, CBJ3aHHBIC C
HNCCIICAOBAHUEM XapaKTepI/ICTI/IK peaJ'II)HI)IX HpOHeCCOB,

Texkymmii KOHTPOJIb: **

VYeTHBII onpoc

DKcIpecc-0poc

[TuceMenHbIE OMPOCHI

TectupoBanue

KonTponbnas pabora

JlomainiHee 3a/1aHue

CamocTosTenbHas paboTa

3ammra 3JeKTPOHHBIX IPe3eHTalui

VYueOHo-TIpakTUUeCKHe 3a1a9u

[IpoBepka pe3yabTaToB U X0/
BBITTOJIHEHUS TPAKTHYECKUX PadOT

TIpoMeKyTOUHAsI ATTeCTAIMSA: O

DK3aMeH

0B nepuon Benenus ®T'OC COO poryckaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHS y4eOHOro MaTepraia Ha ypoBHe 50% 0T MakCMMaJIbHOTO Gajljia 3a BHIIOJIHEHUE 3aJaHuil 0a30BOT0

YPOBHS

51 [IpenogaBaTeno HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHE (JOPM M METOJOB OLIEHKH C YIETOM CIIENU(PHUKU 00YUEHHS 110 AUCHUILIMHE.
52 ®opma IPOMEKYTOIHOM ATTECTALUH 110 AUCHUILIMHE YKA3bIBAETCA B COOTBETCTBHHM ¢ Y4eOnbM mmanom OOIT.
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MCIIOJIb30BAHUEM alllapaTa MaTEMaTUYECKOTO
aHaJIun3a;

—I1IP 2.5.5 pemats npuKiIaHbIe 3aa4H U3
Ouosnoruu, pU3MKU, XUMUHU, SKOHOMUKHU U
JIPYTUX IPEeIMETOB, CBI3aHHbBIE C
UCCJIETIOBAaHUEM XapaKTEPUCTHK PeaTbHBIX
MPOIIECCOB, HAXOXK/ICHUEM HauOOJIBIIUX U
HAaWMEHBIIINX 3HAYEHUN, CKOPOCTU U YCKOPECHUS
U T.IL.;

—I1P 2.5.6 unTeprpeTupoBarh MoIy4eHHbIE
pe3yNbTaThI

HaXOXXJCHUEM HauOOJbIINX U HAUMEHBIINX 3HAYCHUH,
CKOPOCTH U YCKOPEHUS U UHTEPIPETUPYET IOTYyUYEHHBIE
pe3yJIbTaThI

2.6. CTAaTHCTHKA M TEOPUS BEPOATHOCTEH,
JOTUKA 1 KOMOMHATOPUKA

90-100% npaBUIbHBIX OTBETOB/PEIICHHI OI[EHKA 5
(0TIHMYHO);

70-89% mpaBUIBHBIX OTBETOB/pEILICHUH OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/pEIICHUH OlLIEHKA 3
(YIOBIETBOPUTENBHO);

Menee 50%°3 ipaBUIbHBIX OTBETOB/PENICHNUI OlIEHKa 2
(HEeyAOBJIETBOPUTENIHHO)

—I1P 2.6.1 BEIUUCIIATE UIN OLICHUBATD
BEPOSATHOCTH COOBITHI B peallbHOM JKU3HH;

—I1P 2.6.2 BIOMpATH MOIXOSAIINE METOIBI
npecTaBiIeHUus U 00pabOTKU JaHHBIX.

—BBIUUCIISET UITU OLIEHUBAET BEPOSTHOCTU COOBITUI B
pEabHOM )KU3HH;
—BBIOMpAET MOAXOIAINE METOAbI PECTABICHUS U
00paboTKHN JaHHBIX.

Texkymuii KOHTPOJIb: >

VYeTHBII onpoc

DKCIpecc-onpoc

[TuceMeHHBIE OMPOCHI
TectupoBanue

KonTponbnas pabora

JlomariniHee 3a1aHue
CamocTosTenbHas paboTa

3ammra >eKTPOHHBIX IPe3eHTauN
YueOHo-TpakTUUECKHE 3a0a91

3 B nepuon Beenenns ®TOC COO porycKaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraa Ha ypoBHe 50% 0T MaKCMMajIbHOTO Gajljia 3a BBIIOJIHEHUE 3aJaHu i 6a30BOro

YPOBHS

%4 [IpenionaBareiiro HEOOXOAMMO CAMOCTOATENBHO KOHKPETU3UPOBATH MIEPEUEHb (POPM U METOJOB OLEHKH C YUETOM CIENU(DUKH 00YUEHUS 110 JUCIUTIIHHE.
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[poBepka pe3yabTaToB U X0/1a

BBINOJIHEHHS [IPAKTUYECKHUX PaboT
IIpomesKyToUHAs aTTecTAIMSA: >
OK3aMeH

2.7. TeomeTpus

90-100% npaBUIBHBIX OTBETOB/PELICHUH OlIEHKa 5
(0TIMUHO);

70-89% mpaBUIBHBIX OTBETOB/pElLICHUH OlLleHKa 4
(xoporo);

50-69% mnpaBUIBHBIX OTBETOB/pEIICHUN OLIeHKA 3
(YIOBIETBOPUTEIHHO);

Menee 50%°® mpaBHIBHBIX OTBETOB/PEIICHNUI OICHKA 2

(HEeyAOBJIETBOPUTEIIHHO)

—I1P 2.7.1 OnepupoBarh NOHATUSAMU: TOUKA,
npsimMasi, JI0CKOCTh B IPOCTPAHCTBE,
NapauIeIbHOCTD U NEPIIEHIUKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEW;

—I1P 2.7.2 npuMeHATh [UId peleHus 3a gad
reoMeTpuyecKue (paKThl, €U yCIOBUS
IpUMEHEHHUs 3aJIaHbl B IBHOM (hopme;

—I1P 2.7.3 pemaTs 3a1auu Ha HAXOXKICHHUE
FeOMETPUUECKUX BEJIMYUH MO o0pa3nam win
aJIropuTMaMm;

—I1P 2.7.4 nenatb (BBIHOCHBIC) TUIOCKUE YEPTEKHU
U3 PUCYHKOB OOBEMHBIX (UTYD, B TOM YHCIIE
pucOoBaTh BUJI CBEPXY, COOKY, CTPOUTH CEUCHUS

MHOT'OTPaHHUKOB;

— @opMynMpyeT U IPUBOJUT JOKA3ATEIBCTBO
IIPU3HAKOB B3aMMHOT'O PACIIOJIOKEHUS PSMBIX U
IJIOCKOCTEM.

— Pacrioznaer Ha yepTekax U MOJEIAX PA3IUMYHbIC
CJIy4Yau B3aUMHOT'O PACIIOJIOKEHHUS NPAMBIX U
IIJIOCKOCTEM, apryMEHTUPYET CBOU CYXKICHUS.

—®PopMyaupyeT OnpeneacHue, IPU3HaKU U CBOWCTBA
MapaJuleIbHbIX U MEPIEHANKYISPHBIX IUIOCKOCTEN,
JIBYI'PAaHHBIX U JINHEWHBIX YIJIOB.

—BBINonHsAeT NOCTPOEHUS YIII0B MEXY IIPSIMBIMH,
MIPSIMOM M INIOCKOCTBIO, MEKy TUNIOCKOCTSIMH U
pacno3HaeT uxX Ha MOJENSX.

—IIpuMeHseT NpU3HAKY U CBOMCTBA PACTION0KEHUS
IIPSAMBIX U IIJIOCKOCTEH MPU PELICHUH 3a1a4.

Texkyumii KOHTPOJIb: *’

YcrHbIil onpoc

DKCIpecc-0Ipoc

[TucpmMeHHbIE ONPOCH

TectupoBanue

KonTponbHas padora

Jomarnee 3a1anue

CamocrosrenbHas pabora

3aiuTa 3JeKTPOHHBIX IPEe3eHTALNUN

VY4eOHO-IpakTHYECKUE 33/1a4H

[IpoBepka pe3ynbTaToB U X042
BBITOJIHEHUS TPAKTUYECKUX PabOT

IpomeskyTounas arrectamus: >

OK3aMeH

55 dopMa NPOMEKYTOUYHOM ATTECTALMH 110 JUCIUILIMHE YKA3BIBAETCS B COOTBETCTBHU ¢ YueOHbIM ruiadom OOIL.
%6 B nepuox Benenns ®TOC COO poryckaercst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraia Ha ypoBHe 50% 0T MaKCMMajIbHOTO Gajljia 3a BBIIOJIHEHHE 3a0aHuil 6a30 BOrO

YPOBHS

57 [IpenogaBaTento HEOOXOAUMO CAMOCTOSTENBHO KOHKPETU3UPOBATH MEPEYEHb (POPM M METOIOB OLIEHKH C YIETOM CHEMUPUKH 00yIEeHHs 110 AUCIUIUIMHE.
8 Mopma IPOMEKYTOIHOM ATTECTALNUH 10 AUCHUILIMHE YKA3bIBAETCA B COOTBETCTBHHM ¢ Y4eOnbM mmanom OOIT.
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—I1P 2.7.5 u3Bnekarp, MHTEPIPETUPOBATD U
npeoOpa3oBbIBaTh HHPOPMALIUIO O
reOMEeTPUUECKUX UTypax, MPeACTaBICHHYIO Ha
yeprexax;

—I1P 2.7.6 mpumMeHsTh TeOMeTpUUYECKHe (PaKThI
JUISL pEIIeHUs 3a]1a4, B TOM YHCIie
MPEANOIAratoIMX HECKOJIBKO 1Iar0B PELICHUS;

—I1P 2.7.7 onuckiBaTh B3aMMHOE PACIIOJIOKEHUE
MPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTBE;

—I1P 2.7.8 popmynupoBaTh CBONCTBA U IPU3HAKU
duryp;

—I1IP 2.7.9 noka3biBaTh reOMETPUUYECKUE
YTBEPKICHHUS;

—I1IP 2.7.10 BnageTh cTaHIapTHOU
KJIacCH(UKALUEH POCTPAHCTBEHHBIX QUTYP
(mupaMuIbl, TPU3MBI, TAPATLICICIUIIC Ib);

—IIP 2.7.11 HaXxoauTh OOBEMBEI U ILIOIIAIU
MOBEPXHOCTEN TEOMETPUUYECKUX TEI C
npuMeHeHueM popmyir;

—I1P 2.7.12 BBIYMCIIATH PACCTOSIHUSA U YIJIBI B
MIPOCTPAHCTBE;

— I1P 2.7.13 ucnons30BaTh CBOKWCTBA
TeOMEeTPUUECKUX PUTYD IS PEIICHUs 3a/1a4
MPaKTUYECKOTO XapaKkTepa u 3a7ad U3 APyTux
oOracrei 3HaHUN

—H300paxkaeT Ha pUCYHKaX U KOHCTPYHPYET Ha
MOJEIIAX NEPIEHAUKYIISAP U HAKIOHHYIO K IUNIOCKOCTH,
IIPSIMBIX, TAPAJIICIIBHBIX INIOCKOCTEM, YTII0B MEXKIY
HPSMOM U TIOCKOCTBIO U 000CHOBBIBAET IOCTPOCHUS.

—Pemaer 3aaun Ha BBIUMCIICHUE FEOMETPUUECKUX
BEJIMYHUH.

—OnuceIBaeT paccTOsIHUS OT TOYKHU J0 INIOCKOCTH, OT
IIPSIMOM 10 IIJIOCKOCTH, MEKIY INIOCKOCTSIMHU, MEXKIY
CKPEIINBAIOIIUMUCS IPSIMBIMU, MEKIY
POU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

—H300paxkaeT Ha yepTeKax U MOJEIISAX PACCTOSIHUA U
o0ocHOBaHME CBOU CyxaeHus. Onpenenser u
BBIUNCJISIET PACCTOSIHUSA B IIPOCTPAHCTBE.

—IIpumensier hopMyJbl U TEOPEMBI INITAHUMETPUH TS
peuieHus 3aaay.

—ITpumensier Teopuu a1 000CHOBaHUS IOCTPOECHUN U
BBIYMCIICHUM.

—ApryMeHTHpPYEeT CBOM CYXACHHS O B3aUMHOM
PacroI0kKEeHUH MPOCTPAHCTBEHHBIX PUTY.

—OnuceIBaeT XapaKTEPUCTUKHU Pa3INYHbIX BUJIOB
MHOTOTPaHHHUKOB, IIEPEUNCIISIET UX DJIEMEHTHI U
CBOMCTBA.

—300paxkaeT MHOTOIpaHHUKH U BBIIIOJIHSET
MIOCTPOEHHE Ha N300paKEHUAX U MOACIIAX
MHOT'OTPaHHUKOB.

—U300paxaer ceueHus, pazeepmxiu MHO202PAHHUKOS,
BBIYMCIISIET IUIOIIAIA TOBEPXHOCTEH.

—Ctpout npocteiiime ceueHus Kyoa, mpu3Msbl,
MIUPAMHU/IBI.

—ITpumeHser cBoiicTBa CHMMETPHH NIPU PELIEHUH
3az1ay.
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—Hcnonp3yeT mpuoOpeTeHHbIE 3HAHUS TS
WCCIICIOBAHUS U MOJICTIMPOBAHMS HECIOKHBIX 3aa4.
—W300pakaeT OCHOBHBIE MHOTOTPAHHHUKH U BBITIOJTHSET

PUCYHKH I10 YCJIOBUSIM 3a7a4.

—3HaeT BUBI TEJ BpalleHusl, PopMyIHpyeT ux
ONpeAesICHUs U CBOMCTBA.

—®DOopMyIMPYET TEOPEMY O CEYEHUU IIAPa MIIOCKOCTHIO
U TUTOCKOCTH, KacaTelbHOU K cdepe.

—Pemaer 3a1aun Ha NOCTPOECHUE CEUEHUI, BBIYUCICHUE
JUTMH, PACCTOSIHUM, YIJI0B, Tuiomanei. [Iposoaut
JI0OKa3aTeNIbHbIE PACCYKAEHU IIPU PEIICHUH 3a/1a4.

—IIpumenser cBoiCTBA CUMMETPUM TIPHU PEIICHUU
3a/1a4y Ha TeJla BpalleHus, KOMOWHAIIMIO TEI.

—M300paxaeTr OCHOBHBIE KPYTJIbIE T€Ia U BBIMOIHIET
PUCYHKHU I10 YCJIOBHIO 33Ja4H.

2.8. BekTopbl M KOOPJAUHATHI B IPOCTPAHCTBE

90-100% mpaBMIIbHBIX OTBETOB/PEIICHHIA OIIEHKA 5
(oTIHMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIICHUI OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/pEIICHUH OIleHKA 3
(YOBJIETBOPUTENHHO);

Menee 50%°° IpaBUIBHEIX OTBETOB/pENIEHNIA OIIEHKA 2
(Hey1OBJIETBOPHUTEIBHHO)

—I1P 2.8.1 OnepupoBarh NOHATHAMU 1€KAPTOBBI
KOOpJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI
BEKTOPA, YTOJl MEX/1y BEKTOpPaMH, CKAJISIPHOE

—Or[epI/IpyeT MOHATHUAMU JCKAPTOBbBI KOOPAWHATHI B
IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, paBEHCTBO
BCKTOPOB, KOOPAUHATHI BCKTOPA, YI'OJI MCXKIY

Texkymmii KOHTPO.Ib: %
YcrHbIi onpoc
DKCIpecc-onpoc
ITuceMeHHBIE OMPOCHI

9 B nepuoxn Beenenns ®TOC COO poryckaeTcst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraa Ha ypoBHe 50% OT MaKCMMaJIbHOTO Gajljia 3a BBINOJIHEHHE 3aJaH|i 6a30BOro

YPOBHS

80 TTpenonaBaresiro HEOOXOAMMO CAMOCTOATENBHO KOHKPETU3UPOBATH MIEPEUEHb (POPM U METOJOB OLEHKH C YUETOM CENU(DUKH 00YUEHHS 110 JUCIUIIIHHE.
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MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE
BEKTOPBI;

—I1P 2.8.2 HaXOUTh PaCCTOSHUE MEXKY ABYMsI
TOYKaMH, CyMMY BEKTOPOB U IIPOU3BEICHUE
BEKTOpa Ha YKCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIsIpHOE MPOM3BECHHUE, PACKIIaIbIBATh BEKTOP
0 IBYM HEKOJIJTMHEAPHBIM BEKTOPAM;

—I1P 2.8.3 3amaBaTh IJIOCKOCTh YPAaBHEHUEM B
JIEKApTOBOM CUCTEME KOOPAUHAT;

—I1P 2.8.4 pemats npocTeime 3aga4u
BBEJICHHEM BEKTOPHOTro 0a3uca

BEKTOPaMH, CKaJISIPHOE TIPOU3BEICHHUE BEKTOPOB,
KOJUIMHEAPHBIC BEKTOPBI,

—HaXOHUT PACCTOSTHUE MEXKAY ABYMS TOUKAMHU, CYMMY
BEKTOPOB U IIPOM3BEICHNE BEKTOPA Ha YHCIIO, YIOJ
MEXTy BEKTOPaMH, CKASIPHOE IPOU3BEACHHE,
packjaabIBacT BEKTOP O JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

—yMeeT 3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JICKaPTOBOM
CUCTEME KOOpPIUHAT;

—pelaeT MPOCTEUIINE 3a/1a4i BBEJACHHEM BEKTOPHOTO
Oasuca

TectupoBanue

KonrponbHas pabora

JomarHee 3a1anue

CamocrosrenbHas pabora

3aiuTa 3J€KTPOHHBIX IPE3EHTALNN

Y4eOHO-IpaKTHYECKUE 3a/1a41

[IpoBepka pe3yabTaToOB U X0/
BBINOJIHEHUS TPAKTUYECKUX PadboOT

IpomeskyTounas arrectamus: %

DK3aMeH

2.9. Ucropus MaTeMaTHKH

90-100% npaBUIbHBIX OTBETOB/PEIICHHI OI[CHKA 5
(0TIHMYHO);

70-89% mpaBUIBHBIX OTBETOB/pEILICHUH OlleHKa 4
(xoporo);

50-69% mpaBUIBHBIX OTBETOB/pEIICHUH OlLIEHKA 3
(YZIOBIETBOPUTEIHHO);

Menee 50%°%? mpaBHIBHBIX OTBETOB/PEIICHNUI OICHKA 2
(HEeyAOBJIETBOPUTENIHHO)

—I1P 2.9.1 IlpeacTaBnsTh BKJIAJl BBIIAIOLIUXCS
MaTeMaTHKOB B Pa3BUTHE MaTeMaTHKH U UHBIX
Hay4yHBIX o0iacTel.

— HaspiBaeT oTzenbHbIE BBIIAIOIINECS PE3YIbTaThI,
MaTeMaTHYeCKUE OTKPHITHS U UX aBTOPOB,
MOJTy4YE€HHBIE B XOJI€ Pa3BUTHS MATEMaTUKU KaK
HayKH;

—00OCHOBBIBAET POJIb MATEMATHKHU B Pa3BUTHH HAYKU

Texkymuii KOHTPOJb: &

VYeTHBII onpoc

2.10. Meroabl MATEMATHKH

90-100% npaBWIIBHBIX OTBETOB/pELLICHU OLIEHKA 5
(0TIHMYHO);

70-89% mpaBUIIBHBIX OTBETOB/pEIIEHUH OolleHKa 4
(xoporo);

50-69% mpaBUIIBHBIX OTBETOB/pEIIEHUH OIleHKa 3
(YIOBIETBOPUTENHHO);

51 @opma POMEKYTOUHOI aTTECTAMH [0 JUCLUILIMHE YKAa3bIBAETCA B COOTBETCTBHHU ¢ YueOHbiM mianom OOIL
52 B nepuoxn Beenenus ®TOC COO poryckaercst yCTaHOBJIEHUE KPUTEPUS OCBOEHMs y4eOHOro MaTepraia Ha ypoBHe 50% 0T MaKCMMajIbHOTO Gajljia 3a BBIIOJIHEHHE 3aJaHuil 0a30 BOrO

YPOBHS

83 TIpenonaBareiiro HEOOXOAMMO CAMOCTOATENBHO KOHKPETU3UPOBATE MIEPEUEHb (POPM U METOJOB OLEHKH C YUETOM CENU(DUKU 00YUEHUS 110 JUCIUILIHHE.




Memnee 50%°% MPABUJILHBIX OTBETOB/PEIICHUI OIICHKA 2
(HEYTOBJICTBOPUTEIIHLHO)

Texkymuii KOHTPOJIb: %

—I1IP 2.10.1 Mcnonbs30BaTh OCHOBHBIE METO/IbI —IIpumeHsieT OCHOBHbIE MATEMATUYECKUE METObI MPU VYcerHblit onpoc

JI0Ka3aTelIbCTBA, MPOBOAUTH J0KA3aTEIbCTBO U peIIeHNH MaTeMaTUYECKUX 3a/1a4; 3amuTa 3MEeKTPOHHBIX TIPE3CHTAINN

BBITNOJIHATH OMPOBEPIKEHHUE. IPOEKTa
Pe3ynbrarsl (OCBOCHHBIE OcHOBHBIE TIOKA3aTeNIN PE3YIbTATOB IMOATOTOBKH @DopMBI U METOABI KOHTPOJIS
KOMITETECHIINH )
OK 4 Haxoxnenve u ucnosib3oBaHue WHGOpMAIUU s HabGnronenue 3a opranuzaiueit paboThI ¢
OcyiecTBISITh TTOUCK u 3(Q(eKTUBHOTO BBIIOIHEHHUST POPECCHOHANBHBIX uH(opManren, 3a opraHu3aieil KOJUIeKTUBHON
UCIIOJIb30BaHHE MH(pOpMALIIH, 3a1a4,  HPOpECCHOHANBHOrO M JIMYHOCTHOIO NEeSITeTbHOCTH.
HeoOXxoaumor st 3 PEeKTUBHOTO pasBUTHL.
BBITIOJTHEHUS npodecCuOHATBHBIX
3azad, pohecCuOHaTBHOTO u
JTUYHOCTHOTO Pa3BUTHSI.
OK 6 B3aumonerictBue c oOyuarorumucs, Habmroienue 3a opranusanyeil KoJuIeKTUBHON
PaGorate B komaune, 3(dexkTuBHO TNPETIOAABATENSMHU B X0J1€ OOYUEHHS. JIeATeTLHOCTH, OOIIIEHUEM C O0YJarOIITUIMUCH,
oOmrarbes C KOJUJIETaMU, npenojaBaTenemM
PYKOBOJICTBOM, IOTPEOUTEIISIMH.

% B nepuoxn Benenns ®TOC COO porycKaercst yCTaHOBJIEHUE KPUTEPUS OCBOEHHs y4eOHOro MaTepraia Ha ypoBHe 50% 0T MaKCMMajIbHOTO Gajljia 3a BBIIOJIHEHHE 3a0aHuil 6a30 BOrO

YPOBHS
5 TIpenonaBareiiro HEOOXOAMMO CAMOCTOATEBHO KOHKPETU3UPOBATH MIEPEUEHb (POPM U METOJOB OLEHKH C YUETOM CENU(DUKH 00YUEHUS 110 JUCIUILIHHE.



5. CHUCOK PEKOMEH/JIOBAHHOM JTUTEPATYPBI

HNudpopmannonHoe odecneyeHne peajn3anum NporpaMmel. (mepedeHb y4eOHBIX U3/IaHUI, HHTEPHET-PeCyPCoOB, J0NMOJTHUTEIbLHOI
JIATEPaTyphbl)

OcCHOBHBIC HCTOYHUKH:
JJ1s1 CTy1eHTOB:
Atanacsn JI.C., byty3oB B. ®@., Kagomnies C.b. u np. 'eomerpus: Yueb. st 10—11 k. cpen. mk. — M.: [Ipocsemenue, 2014.
bammvakoB M.M. MaTtemaruka: y4eOHUK IS CTYA. yUpexkaeHul cpea. nmpod. odbpazosanus. — M., 2017.
bammvakos M.. MaremaTtuka. COopHUK 3a/1a4 TPO(PHIBHON HAMIPABIEHHOCTH: yue0. MOCcoOue st CTYy 1. yUpexaAeHUH cpe. mpod. oopa3oBanus. — M.,
2016.
bamvakoB M.M. Matemaruka. 3agauyHuk: yue. mocodue Ams CTy[. yupexaeHui cpen. npod. oopazoBanus. — M., 2018.
s mpenoxasareisi:
bammvakos M.. MaremaTuka: KH. I IpEnoaaBaresis: Meto. mocooue. — M., 2013 bammakos M. .,
JlonoJiHUTEe/IbHbIE HCTOYHUKM:
Mopakosuu A.I'. u np. Anre6pa u Hayana Matemaruueckoro aHanuza. 10-11 kmaccel. B 2 u. Y. 2. 3agaunuk ans ydammxcs o01eo0pa3oBaTeIbHbIX
yupexxaeHuit (6a30BbIi ypoBeHb); o pea. A.I'. Mopakosuya — M.: Maemosuna, 2009.
Mopakosuu A.I'. Anrebpa u Hauana maremMatudeckoro aHanuza. 10-11 kmacesl. B 2 4. Y. 1. YueOHuK 115 yyammxcs 001eo0pa3oBaTebHbIX YUpEKISHUN
(6a3oBwIit ypoBeHb) — M.: Muemo3uHa, 2013.
HNHuTepHer- pecypcebi:
1. www. fcior. edu. ru (MadopmannoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MATEPHAIIBI).
2. www. school-collection. edu. ru (Eaunast komtekuu mugpoBbsIx 00pa30BaTeIbHBIX PECYPCOB).
3. http://www.exponenta.ru
http://comp-science.hut.ru
http://mschool.kubsu.ru
http://www.mccme.ru/mmmf-lectures/books/books/books.php
http://mathem.h1.ru Maremaruka on-line.
http://shevkin.ru/Martemaruka
9. http://ilib.mccme.ru/plm/ ()
10. http://allmath.ru/
11. http://www.logpres.narod.ru/ (pecypc st yauteneii)
12. T'otoBumcs k EI'D. Jlekuuu mo MmatemaTuke (4acTth B)
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